
Digital Quality Innovation: 
How to be Quality 4.0 Professional

Dr. Lotto Lai

Chairman, Hong Kong Society for Quality

中國人工智能學會可拓學專業委員會委員

廣東工業大學可拓學與創新方法研究所兼職研究員

可拓學學術交流中心副主任

Hong Kong Society for Quality (香港品質學會)



•Digital Quality Innovation
• Introduction of Innovation & Quality
• Digitalization
• Industry 4.0
• Quality 4.0 (Professional Model)



• ISO 9000-2015 (QMS – Fundaments and Vocabulary)
– new or changed object realizing or redistributing value (cl.3.6.15)

• BS 7000-1:1999 (Design Mgt System – Guide to managing innovation)
– 3.1 〈product〉 transformation of an idea into a novel product, operational process or new 

service in industry or commerce [BS 7000-10:1995, definition 23011a)] 

– 3.2 〈techniques, materials〉 employment of design or construction techniques, or materials, 
that do not have a proven history of performance or are not covered by the organization's 
current practice [BS 7000-10:1995, definition 23011b)] 

– 3.3 〈ideas〉 successful exploitation of new ideas

• CEN/TS 16555-1:2013 (Innovation Management – Part 1: IMS)
– Implementation of a new or significantly improved product (good or sevice), or process, 

new marketing method, or new organizational method in business practices, workplace 
organization or external relations

• ISO 56000:2020 (Innovation management — Fundamentals and vocabulary)
– new or changed entity, realizing or redistributing value



• The distinction between “Invention” and “Innovation” is that 
invention is the creation of a new idea or concept, and innovation is 
turning the new concept into commercial success or widespread use.



• Quality and Innovation

• Green color region

• Quality Innovation

• Innovation is subset

• Innovation Quality

• Quality is subset

Quality Innovation



“Industry 4.0 is more than just a flashy catchphrase. A confluence of 

trends and technologies promises to reshape the way things are made.”
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Evolution of Quality & Innovation from i1.0 to i4.0
Time Quality Evolution Innovation Evolution *Human Capability Extension

1800 – Industrial 
Revolution

Trial & Error Power extension through Machine 
(手的延伸) (Industry 1.0)

1800 – 1900 Inspection

1900 – 1950 QC, SPC, QA Creative problem-solving 
(1939) (Former name of 
Brainstorming)

Power extension through Car, Train,
(腿的延伸)
Telephone
(耳朵的延伸)
& TV (眼的延伸)
(Industry 2.0)

1950 – 1970 Juran/Deming/ Crosby, 
TQC, TQM

Brainstorming (1953)
TRIZ (1956)
Creatology (Japan)
NM Method (1970)

1970 – 2000 ISO 9000 series (1987)

Six Sigma, Lean

Extenics (1983)
Six Thinking Hats (1985)
Design Thinking (1987)
Thinkertoys (1991)
USIT (1995)

Power of computer and network
(大腦部分功能的延伸) 
(Information Society–信息社會)
(Industry 3.0)

2000 & after Quality 4.0
-Digitization, self-induced 
correction, self-regulate

Power of AI
(人類智力的延伸)
(Intelligent Society –智能社會)
(Industry 4.0)
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Digital Transformation & Industry 4.0



5.0B

• Global 
internet 
users by 
2020

50B

• Networke
d devices 
By 2020

367EB

• Global 
mobile IP 
traffic by 
2020

40%

• Network 
traffic 
from 
sensors by 
2020

40ZB

• Digital 
universe 
by 2020

Prof. Mohamed Zairi (UK) topic entitled “Defining the Role of Quality in an Uncertain Future: The Disruptive 
Thinking of Quality 4.0” in ANQ 2018 on 19 Sep 2018.
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World’s largest 
Taxi company

• Owns No Taxis

World’s largest 
Accommodation 
provider

• Owns No Real estate

World’s largest 
Phone companies

• Owns No Telco infra

World’s most 
Valuable retailer

• Owns No inventory

Most popular 
Media Owner

• Owns No Content

World’s fastest 
Growing bank

• Owns No Actual 
money

World’s largest 
Movie house

• Owns No Cinemas

World’s largest 
Software vendors

• Owns No Apps



•What does Digital Disruption really mean?

•What are technologies driving Digital Transformation?

•How company implement Digital Transformation?

我消灭你，与你无关
I destroy you, it has nothing to do with you

The one who defeats you at this stage is not necessarily an opponent, but a passerby.



• Going paperless

• Connected devices

• Driverless cars

• Artificial intelligence

• Data warehouses

• Cloud computing

Making Big Data Useful

Big Data needs to be properly 

collected, cleansed, stored, 

formatted and accessible for 

analysis to make better and more 

consistent decisions, not simply 

hoarded.
Jim Duarte

Academician 
International Academy for Quality (IAQ)



i4.0 In-house Training

Fraunhofer Institute for Production 
Technology
In-house 5 days Training

德国的弗劳恩霍夫生产技术研究所
工业4.0的內部培训



What does Industry 4.0 really mean?



Definition of Industry 4.0

实时

自组织

实时优化的增值连接



Intelligence bring Whole Value Chain



Digital Horizontal and Vertical Integration

Advance Planning and Scheduling

Production Data Acquisition Machine Data Acquisition 

Computer Aided Quality Assurance

Manufacturing Execution Systems

Document Management SystemProduct Data Management

Computer Aided Design 

Supply Chain Management

Supplier Relationship Management Customer Relationship Management



i4.0 Improved Decision Making



Smart i4.0 Navigator



Value: Productivity and Efficiency



Smart Device Characteristics

感应状况

可视化和采用

连接网络

分析和预测



Smart i4.0 Navigator



Smart Certification!!!



AI, Big Data, Blockchain, IoT, Next Generation Networks (5G), Cyber Security, 
Robotics
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Value Creation: Production through the elimination of waste

(Digital Lean Production)





From i4.0 to Q4.0

Industry 4.0 (i4.0)

Quality 
4.0 

(Q4.0)



Quality 4.0 in the context of Industry 4.0

30Prof. Dr.-Ing. Roland Jochem, Division Director Quality Management, Fraunhofer IPK



i4.0 covers the Essential Challenges of Industrial Production

• Due to shorter lead time and less deficit

• Due to consistent data and new possibilities of simulations from the first 
concept to the completed product

Speed

• Due to transparent processes and reproducibility

• Due to sensors and controller, which can monitor the actual production in 
real-time and which are able to step in occurring faults.

Quality

• Due to a higher level of automation and shorter downtimes

• Due to a flexible production and an integration of the value added chain 
on a higher level

Productivity

• Due to the decline of physical straining activities

• Due to work-sharing robot systems, which diminish hard physical work for 
the benefit of the operators

Ergonomics

• Due to the batch sizes and batch versions: adjusted mass production

• Due to machines and robots, which execute the single production steps for 
a big amount of products

Flexibility

31

Prof. Dr.-Ing. Roland Jochem, Division Director Quality Management, Fraunhofer IPK







https://blog.lnsresearch.
com/topic/enterprise-
quality-management-
system-eqms/page/2

https://blog.lnsresearch.com/topic/enterprise-quality-management-system-eqms/page/2


Period Summary Description Quality Summary Description

Anticipated 
changes that 
will occur 
during 
Industry 4.0 –
1995 to 
present

• Integrated cyber-physical 
interfaces automate working 
environments.

• Automated process deal with end-
to-end systems.

• Humans serve only in positions 
where human judgment cannot 
be automated and human 
interactions cannot be simulated.

• Machines learn to learn (artificial 
intelligence).

Quality 4.0 • Digitization is used to optimize signal 
feedback and process adjustment, 
and adaptive learning supports self-
induced system corrections.

• Quality shifts its control-oriented 
focus from the process operators to 
the process designers.

• Machines learn how to self-regulate 
and manage their own productivity 
and quality.

• Human performance is essential; the 
emphasis shifts from production to 
system design and integration with 
the business system.



• Artificial intelligence

• Big data

• Blockchain

• Deep learning

• Enabling technologies

• Machine learning

• Data science



1. Predictive Modeling (supervised)

2. Network Diagrams (unsupervised disrupting Pareto) 

3. Cluster Analysis (unsupervised)

4. Text Analysis (unsupervised) – 85% of today’s data

5. Discrete Event Simulation (queueing theory)

6. Event Stream Processing (unsupervised)

7. Sankey Diagrams (unsupervised)

Introduced at ASQ European Quality Conference –Berlin 

2017, modified 2020 Jim Duarte
Academician at International 
Academy for Quality (IAQ)



• Quality 4.0 is a holistic view of the evolution of quality 
management from industry 1.0 to industry 4.0.

• Quality 4.0 covers new role, technologies, management, new 
service and product in the changing world.

• Quality 4.0 need new QC tools.  
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Smart• Making things “Smart” indicating that 
intelligence, automation, flexibility, agile, 
effectiveness and efficiency, so as to 
maximize the customer value.

• Digitalization and Data Analytics are 
enabled technology for Q4.0

• Quality and Innovation Integration as a 
result



Certified Quality 4.0 Professional Model (注册质量4.0专业人员模型)

Industry 4.0 
(i4.0)

Quality 
4.0 

(Q4.0)

AI, Big Data, IoT

Blockchain

Culture Level

Quality Innovation Culture

Management Tools Level

Lean Six Sigma, Extenics, TRIZ

Management System Level

ISO 9001 & ISO 56002

管理系统级别

管理工具级别

文化水平

新技术

工业4.0

质量4.0

Mgt System Level

Mgt Tools Level

Culture Level

Adv. Tech

Industry4.0

Quality4.0

https://qualityalchemist.blogspot.com/2018/11/hksq-seminar-on-quality-innovation-from.html

Quality 4.0 is to integrate 
Data Science into Quality 
and Industry 4.0 Culture

https://qualityalchemist.blogspot.com/2018/11/hksq-seminar-on-quality-innovation-from.html



