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About the book

The main purpose of this Monograph is to provide students, engineers and researchers with the
latest knowledge about Industry 4.0 from the following aspects: (a) what Industry 4.0 is and how it
came about, what it is and what the National Industry 4.0 Programs cover. What is the National
Program of Serbia for this model, (b) what are its basic elements and how do they work in this model,
(c) what engineering knowledge is needed for this concept, and what is our research in this area, (d)
what this model means for other industries and how to apply it, and (¢) what is the vision of this
model in the next decade, until 2030, and in which direction this model will develop.

The authors has been intensively involved in this field since 2015, so this Monograph presents a
systematization of their knowledge of Industry 4.0 from the following aspects: (a) prepared and held
five International Conferences on Industry 4.0 at the Faculty of Mechanical Engineering in Belgrade,
thousand participants from the country and the world, (b) held 35 Panels on Industry 4.0 in our
country, (c) published 42 papers at international conferences, domestic and foreign journals, or
chapters in domestic and foreign monographs, (¢) held more than 20 invited lectures in the country
and the world on the topic of Industry 4.0, and (f) realized dozens of projects for domestic factories,
through research tasks related to business organization and preparation for the application of
elements of Industry 4.0 in their environment.
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BOOK CHAPTERS

1. INDUSTRY 4.0 — INTRODUCTION
(10 pages)
1.1. Genesis of Industry Development 4.0
1.1.1. The first industrial revolution -
1760
1.1.2. Second Industrial Revolution -
1870
1.1.3. The third industrial revolution -
1970
1.1.4. Fourth Industrial Revolution -
2011
1.2. Basic principles of Industry 4.0
Literature

2. INDUSTRY 4.0 - ELEMENTS AND
STRUCTURE (29 pages)
2.1. Cyber physical system
2.2. Cloud computing / manufacturing
2.3. Horizontal and vertical integration
2.4. Industrial internet things
2.5. Cyber security
2.6. Simulation
2.7. Augmented reality
2.8. Big data and their analytics
2.9. Additive production
2.10. Instead of a conclusion
Literature

3. INDUSTRY 4.0 FOR SME:s (24 pages)
3.1. Basic Industry 4.0 framework for
SMEs
3.2. Elements of Industry 4.0 for SMEs
3.2.1. Industry 4.0 and SMEs - a
review of the literature
3.2.2. Industry Project 4.0 Features for
SMEs
3.3. Driving forces and limitations for the
application of Industry 4.0 in SMEs
3.4. Industry 4.0 Project for SMEs
3.4.1. Industry 4.0 tools for the
‘product’
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3.4.2.
"production”
3.5. How to start the Industry 4.0 Project
in SME?
3.6. Concluding remarks
Literature

Industry 4.0 tools for

4. NATIONAL PROGRAMS FOR
INDUSTRY 4.0 IN THE WORLD (12
pages)

4.1. Industry 4.0 Programs in Europe

4.2. Industry 4.0 Programs in the
Americas and Africa

4.3. Industry 4.0 Programs in Asia,
Australia and New Zealand

4.4. World Economic Forum and Industry
4.0

4.5. Centers of Excellence for Industry
4.0 worldwide

4.6 Alliances for Industry 4.0

Literature

5. NATIONAL PLATFORM FOR
INDUSTRY 4.0 (11 pages)

5.1. Serbia - Digital Platform for Industry
4.0

Literature

6. EDUCATION OF ENGINEERS FOR
INDUSTRY 4.0 (12 pages)

6.1. A new model of industry and
education

6.2. New product model

6.3. Education of Mechanical Engineers
for Industry 4.0

6.4. Skills for technological systems of
the future

6.5. Jobs in intelligent manufacturing

6.6. Instead of a conclusion

Literature
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7. RESEARCH FOR INDUSTRY 4.0 (32
pages)
7.1. Digital manufacturing and digital
CMM inspection
7.2. Cyber physical metrological model
for manufacturing
7.2.1. Basics of cyber physical model
of production metrology (CP3M)
7.2.2. CP3M inspection planning for
free-form surfaces
7.2.3.Generation of the inspection
sequence
7.2.4. Distribution of measuring points
7.2.5. Collision avoidance
7.2.6. Application of CP3M for free-
form surfaces
7.2.7.
application
7.3. Industry 4.0 and its application in
manufacturing organizations in Serbia
7.3.1. A review of the literature and
some solutions
7.3.2. One digital production model for
the metalworking industry
7.3.3. Digital production model
7.3.4. Application example
7.3.5. Work Order Management (WO)
7.4. Maturity level assessment for
Industry 4.0 in Serbia
7.4.1. Literature review
7.4.2. Our model for assessing maturity
and readiness
7.4.3. Results and Discussion
7.5. Instead of a conclusion
Literature

General model of CP3M

8. ECONOMIC PERSPECTIVE OF
INDUSTRY 4.0 (24 pages)

8.1. The role of technological discovery in
economics

8.2. The role of the economy in shaping
the social system and the economic
environment
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8.3. The position of the economy in
relation to nature

8.4. The unsustainability of the neoliberal
model of capitalism

8.5. The impact of Industry 4.0 on the
paradigm shift in the micro economy

8.6. The impact of Industry 4.0 on the
paradigm shift in macroeconomics

Literature

9. SOCIAL ASPECTS OF INDUSTRY
4.0 (12 pages)

9.1. Industry 4.0 and the human factor - a
review of the literature

9.2. Human Factor in Industry 4.0

9.3. Operator 4.0

9.4. Operator 4.0 - case study

9.5. Instead of a conclusion

Literature

10. ECONOMY 4.0 (74 pages)
10.1. Medicine and Dentistry 4.0

10.1.2. Industry 4.0 and its application
in medicine and dentistry

10.1.3. Used in the application of
Industry 4.0 in medicine and dentistry

10.1.4. Possibilities of application of
Industry 4.0 in medicine and dentistry

10.1.5. Industry 4.0 technologies that
help in the covid-19 pandemic

10.1.6. Future  directions of
development
10.1.7. Concluding remarks
Literature
10.2. Pharmacy 4.0
10.2.1. Basic concepts - smart

production in pharmacy
10.2.2. Pharmacy 4.0 - an example of a
project
10.2.3.
Pharmacy 4.0
Literature
10.3. Mining 4.0

Concluding Messages for
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10.3.1. Fundamentals of Industry 4.0 in
Mining
10.3.2. The starting point for the
Industry 4.0 model in mining
10.3.3. Industry Model 4.0 for surface
mining
10.3.4 Conclusion and future research
Literature
10.4. Oil and Gas Companies 4.0
10.4.1. The current state of the oil and
gas industry
10.4.2. Basic framework of the "Oil
and Gas 4.0" model
10.4.2.1. Big data
10.4.2.2. Industrial Internet of
Things (I1oT)
10.4.2.3. Digital twin
10.4.2.4. Wireless communication
technologies
10.4.2.5. Augmented Reality (AR)
10.4.2.6. Blockchain technology
10.4.2.7. Other Industrial
Technologies 4.0
10.4.3. Examples of elements of the
"Oil and Gas 4.0" model
10.4.3.1. Seismic surveys
10.4.3.2. Intelligent oil field
10.4.3.3. Intelligent pipelines
10.4.3.4. Equipment maintenance
10.4.3.5. Intelligent refinery
10.4.3.6. Oil and gas trade
10.4.4. Concluding remarks
Literature
10.5. Laboratory 4.0
10.5.1. Introductory remarks
10.5.2. Basics of the Laboratory 4.0
10.5.3. Laboratory 4.0 - framework,
characteristics and structure
10.5.4. Digitally supported laboratories
10.5.5. Automated laboratories
10.5.6. Distributed laboratory
10.5.7. Typical shortcomings of the
application of Industry 4.0 in Lab 4.0
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10.5.8. How to start Project Lab 4.0?
10.5.9. Instead of a conclusion
Literature

11. VISION OF INDUSTRY 4.0 2030 (29
pages)
11.1. New technological
according to the Industry 4.0 model
11.1.1. Cognitive production
11.1.2. Circular production
11.1.3. Hyper-personalized production
11.1.3.1. How it came to
personalizing pro performing today?
11.1.3.2. Industry Model 4.0 for
Mass Personalized Production (MPP)
11.1.4. Producing a quick response to
requests

systems

11.1.4.1. A review of the literature
for this model

11.1.4.2. Rapid Response Model to
Industry 4.0 Model Requirements

11.1.4.3. Concluding remarks

11.1.5. Inclusive production

11.1.5.1. A review of the literature

for advanced production models

11.1.5.2. The concept of an
inclusive production model supported by the
Industry 4.0 model

11.1.5.3. Instead of a conclusion
11.1.6. Production resistant to global
risks
11.1.6.1. A review of the literature
for the model
11.1.6.2. Industry Model 4.0 for
risk-resistant production
11.1.6.3. Instead of a conclusion
11.2. Industry Vision 4.0 2030
11.3. Concluding remarks
Literature
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12. INDUSTRY 4.0 - WHAT IS THE
FUTURE ? (2 pages)
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APPENDIX - Meaning of abbreviations
Company Inmold
Excerpts from reviews
Author's biographies



