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The Earth is not enough for everyone…
Inter- vs Intra-country Gaps
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AIncreasing
Gaps
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Return Manufacturing of Leading Nations

Source: Professor Ben Wang of Gatech (2015)

Advanced 
Manufacturing 
Partnership 
(AMP), creating 
high quality jobs 
and enhance 
USA global 
competitiveness. 

Industry 4.0

Made in China 
2025

248% ROI 
(Return on Investment)



1st: steam-powered mechanical manufacturing facilities

2nd: (start of 20th century)- electrically-powered mass production

3rd : IC and IT to achieve automation

4th : (today)- Cyber-Physical Systems 
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*Source: Federal Ministry of Education and Research 
(2013), "Securing the future of German manufacturing 
industry recommendation the strategic initiative 
INDUSTRIE 4.0 final report of the industrie 4.0 working 
group," National Academy of Science and Engineering.

Enabling Technologies (0 -> 1)
• Watt steam engine (James von 

Breda Watt)
• 電晶體 (1947/ Bardeen, Brattain, 

and Shockley, 1956 Nobel Prize)
• IC (Jack Kilby, 1958/ 2000 Nobel 

Prize)
• programmable logic controller 

(PLC) Modicon (modular digital 
controller) (Dick Morley 1968)

Four Phases of
“Industrial Revolution”

Industry 2.0 (1-> 10..0? )

The Second Industrial Revolution, also known as the Technological 
Revolution,[1] was a phase of the larger Industrial Revolution corresponding 
to the latter half of the 19th century, sometime between 1840/1870 until World 
War I. It is considered to have begun around the time of the introduction 
of Bessemer steel in the 1850s and culminated in early 
factory electrification, mass production and the production line. (Wikipedia)
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Taylorism: Scientific Management (Industrial Engineering)
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Emerging countries should have 
own manufacturing strategy 

Industry 3.5
Hybrid Strategy between 

Industry 3.0 and to-be 
Industry 4.0 via AI, Big Data 

Analytics, Computing & 
Digital Decision as 

disruptive innovations to 
empower smart production 
and Taiwan manufacturing 

(Chien, 2014). 
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Industry 3.5 for Taiwan & 
Emerging Countries
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Under Armor Lighthouse is groundbreaking new design and 
manufacturing hub to push the boundaries of what’s possible via 
pioneering the best practices, efficiencies, and methods that will help 
us make products faster and better…
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Kevin Plank: “Time for disruptive innovation for 
labor-intensive shoe making that is dominated by 

Asian countries…”

UA LIGHTHOUSE
MANUFACTURING & DESIGN LEADERSHIP CENTER
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3D PRINTING &
RAPID PROTOTYPING

3D DESIGN &
BODY SCANNING



Robot for shoe making via EMS 
such as Flex (Flextronics)
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Not easy to replace human : )
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Industry 3.5 aims to empower 
human being as “Iron Man”
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Industry 3.5 “Iron Man” Industry 4.0 “I, Robot”

Human‐System Collaborations 
Decentralized DSS & disruptive 

innovations

Cyber‐Physical System
Closed platform led by big company 

with constant charge

Human empowered by AI human replaced by robots and AI

?

WPG Holdings is the world No.1 Semiconductor 
Distributor and the largest electronics distributor



Digital Transformation：
Industry 3.5 as alternantive strategy

Industry 3.5 is better for 
Emerging Countries
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A powerful, secure, and 
reliable cloud infrastructure 
enabling Easy integration 
into the Cloud for Industry

Siemens acts as 
a data custodian 
for customers

Siemens sets standards in 
terms of connectivity to 
both Siemens and third-
party devices within and 
outside the plant

Value Chain
Restructuring

- Profit shifts to 
hidden modules 

with high barriers

source：SIEMENS

Industry 4.0 /CPS

SAP “indirect access”

 Indirect access is a term used to define the situation where a SAP customer is liable 
for additional license fees when third party applications access data held in SAP.

 If a customer fails to purchase licenses for users accessing a SAP system indirectly 
through a third party or custom interface, such as software-as-a-service (SaaS) 
application. For example, a third-party or custom mobile app for tracking goods and 
updating SAP records accordingly would be deemed indirect access.

 February 2017: SAP wins court case against Diageo that is ordered to pay 
£54,503,578 in licensing fees after its sales staff were running Salesforce 
applications on top of SAP data.

 SAP seeks $600 million in compensation for unlicensed use from the Belgian 
brewing giant Anheuser-Busch InBev that was also settled in June 2017

 May 2017: SAP responds to Diageo indirect licensing case with "modern pricing" 
approach

 October 2017: SAP launches Licensing Transparency Centre responding to continued 
confusion from customers regarding indirect access…

Source: https://www.computerworlduk.com/it-vendors/sap-indirect-access-explained-3671760/ 
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IOT/Big Data

CPS/
Digital Twin

Fundamental Objectives

Means
Objectives

{
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Industry 3.5 in 200mm fabs
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CPS/ Big Data

Automation/ IOT

Industry 4.0
Smart 

Manufacturing

Lean/ 6σ

TQM/SOP

S
ystem

 in
teg

ratio
n

Flexible decision & Agility

?

Flexible decisions for mass-personalization 
(profitable lot size=1) is fundamental objective

Industry 3.5
Decentralized DSS

AI Big Data 
empowered

Smart 
Production



Everest Textile
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Everest Textile is No. 1 R&D oriented and vertically integrated textile 
manufacturer that develops high value-added and innovative products to global 
leading brands in sports, outdoor, city, casual and industrial materials etc.
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Smart Fab of Industry 3.5
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Circuit Probe (CP) test for wafer  
to identify “Known Good Dies”
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Optimizing multi-variate analytics



Intelligent Agents to Empower Engineers 

A model-based, goal-based "intelligent agents" can perceive environment 
and take actions to maximize its chance of success at some goal.
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Agent

A=0.1

A is out of spec

Alter the parameter1 as 57

A=0.01

Sensors

What the world 
is like now

What it will be like
if I do action A

What action I 
should do now

Actuators
A

Labor-intensive Visual Inspection
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AI for defect detection in 
precision forming industry (1/2)

 Step 1 : AOI image collection and Image preprocessing

 Step 2 : Image labeling
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Image noise 
computational speed

Original image Processed image
OK NG

Capture same pixel range of original image

 Step 3 : CNN model training
• Environment : 

– Nvidia GTX1080 + Tensorflow-1.3 +  Keras-2.1.5 + Python-3.6

• Training 50 epochs within 5 minutes, accelerate 82% than using CPU

• Defects detected 100%

32

Input layer

Conv 3x3

Max pooling
2x2

Conv 3x3

Max pooling
2x2

OK rate

NG rate

4 Fully connected layer

Input Image

AI for defect detection in 
precision forming industry (2/2)



AIMS for Made by Taiwan
Artificial Intelligence for Intelligent Manufacturing Systems (AIMS) Research Center

Manufacturing Big Data
Domain Knowledge / Know-How 

Emerging 
Countries

AI-Powered
Ecosystem

Industry
Transformations

Resources of
Industry-Academia

Research Cooperation

Industry 
Collaborations

Universities and
Research Institutes

AIMS

AI Project
Teams

AI 
Applications

AI 
Spin-off

Cross-Domain
Integration

AI
Startup AI Talents

Open Source 
Codes/Modules

AI Spin-in
Incubation

Technology
Transfer

Industry-Academia
Research Cooperation

Interdisciplinary 
and Interuniversity

Leading Edge of
AI Technologies

International 
Cooperation and 

Exchanges
Industry-University 

Collaborations



AIMS Fellows Executive Program
(2 year MS degree)
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TSMC Way

簡禎富
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Taiwan manufacturing experience to 
empower Indonesia Industries

tsmc way: Industry 3.5+

837,000 項結果

Toyota Way: Industry 2.0+

21,300,000 項結果

New paradigm of Industry3.5-4.0!!!! 

12  Harvard Case Studies
by Chen-Fu Chien 簡禎富
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cfchien@mx.nthu.edu.tw

懇請不吝賜教!!!

Q&A
Thank you very much for your kind attentions!!!
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cfchien@mx.nthu.edu.tw


