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Industry 4.0 or the Fourth Industrial Revolution, is a collective term
embracing contemporary automation, data exchange and advanced
manufacturing technologies (Kagermann et al.,, 2011). In this system,
machines redefine themselves in how they communicate and perform
individual functions where constant connectivity, human assistance and
decentralized decision making are absolute necessities (Pacchini et al.,
2019).

First Industrial revolution was dedicated to mechanization through
water and steam power and electricity played a big role in the Sec-
ond Industrial revolution. Automation, advanced electronics fueled by
artificial intelligence contributed a lot to the Third Industrial revolu-
tion. Last few years are witnessing a significant transformation in the
way the industries produce products by having a collective term for
technologies and concepts of value chain organizations which bring
together Cyber-Physical Systems (CPS), the Internet of Services (IoS)
and the Internet of Things (IoT). Due to the unlimited possibilities of
having billions of people connected by mobile devices, rapid avail-
ability of low cost processing power, storage capacities and Internet
connectivity the concept of smart factory is becoming a reality (Kadir
et al., 2019; Horvath and Szabd, 2019; Javaid and Haleem, 2019).
We are also witnessing emerging technology breakthroughs, covering
wide-ranging fields such as robotics, CPS, IoT, autonomous vehicles,
nanotechnology, smart energy networks, energy storages etc. to name
a few. Interestingly, many of these innovations are in their infancy, but
they are already approaching an inflection point in their development
as they build on and augment each other in a fusion of technologies
across the physical, digital and biological worlds.

Industry 4.0 could be considered as a necessity for the future com-
petitiveness of manufacturing companies. Smart manufacturing helps
to improve energy efficiency, productivity and the quality of manufac-
turing while minimizing product life cycles and reduced environmental
damage (Rajput and Singh, 2019; Galati and Bigliardi, 2019; Miiller
et al., 2019). Future is also geared towards environmentally sustain-
able manufacturing and supply chain management. There are also
several administrative/research challenges in the long run. Starting
from investment costs, business model adaptation, reliability, integrity,
redefinition of workflows, unemployment, data security issues, privacy
concerns, lack of regulation/standards, unclear legal issues, retraining
the workforce for new jobs, among other challenges. This is an interest-
ing research field and there is an exciting way to go towards cognitive
enterprises.

Since 2011, there are several ongoing industrial and academic
projects (Frank et al., 2019; Castelo-Branco et al.,, 2019). From an
academic perspective, the sheer number of publications, annual con-
ferences, focused workshops, dedicated special issues etc. verifies this
fact. This special issue emphasized on Industry 4.0 and its real-world
applications. Some of the topics covered are big data and analytics,
autonomous robots, CPS, IoT, cybersecurity, additive manufacturing,
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assistance systems etc. Full papers were invited and after the deadline
29 papers were received and based on the three rounds of review
process, finally 6 papers were accepted and are arranged as follows:

In the paper titled “Industry 4.0: A bibliometric analysis and detailed
overview” Muhuri et al. (2019) provided a state-of-the-art bibliometric
analysis and an extensive survey on recent developments in the field.
The authors’ summarized the growth structure of Industry 4.0 during
the last few years and provided the concise background and various
application areas.

Kunst et al. (2019) in the paper titled “Improving devices communi-
cation in Industry 4.0 wireless networks” illustrated a Quality of Service
(QoS) -aware cloud-based solution by adapting a resources sharing ar-
chitecture to the IoT framework. The developed methodology provided
support to big data cloud-based applications, which demand QoS-
enabled Internet connectivity for information gathering, exchange, and
processing. The focus is on improving device to cloud communication
considering the coexistence of different wireless network technologies
and by proposing a dynamic scheduling of those technologies for data
transmission monitoring QoS while minimizing pricing.

In the paper titled “Reinforcement learning based compensation meth-
ods for robot manipulators” Pane et al. (2019) introduced two rein-
forcement learning methods, which compensates for un-modeled aber-
rations, to the existing nominal input with an objective to enhance
the control performance. The proposed methods were evaluated on
a six degree-of-freedom industrial robotic manipulator arm to follow
different kinds of reference paths.

Para et al. in the paper titled “Analyze, Sense, Preprocess, Predict,
Implement, and Deploy (ASPPID): An incremental methodology based on
data analytics for cost-efficiently monitoring the industry 4.0” introduced
a unique methodology for iterative decision workflow that spans from
the acquisition of sensing equipment to the quantitative assessment of
the contribution of their captured data to enhance the production step.
Using a case study in the automotive industry, authors depicted how
this could help crucial decisions about which parts of the process need
to be sensed, and how to exploit this information towards a verifiable
improvement of the production cycle.

In the paper titled “A novel non-parametric method for time series
classification based on k-Nearest Neighbors and Dynamic Time Warp-
ing Barycenter Averaging” Tran et al. (2019) illustrated an interesting
methodology for time series classification which is an important re-
search area in data analytics and decision making. Authors experimen-
tal results demonstrated significant improvement of the performance of
time series classification.

In the final paper “Ubiquitous smartphone based localization with door
crossing detection”, Racko et al. (2018) discussed the importance of
locating the user’s smart devices such as smartphone or tablet to reduce
reaction times for service providers and improve user’s orientation in
the environment, or delegate work to the nearest available employee
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etc. This work is focused on estimation of crossing between environ-
ments and does not require deployment of new infrastructure and can
be easily used on smartphones.

This special issue initiative was started more than 3 years ago, and
a lot of people have worked hard and collaborated for the successful
completion of this project. We wish to thank all authors for their
valuable contributions, the reviewers for their constructive comments,
which helped improve the quality of this special issue. Taking this
opportunity, we would like to thank Ms. Hong Li, Associate Publishing
Content Specialist, Elsevier for all the follow up works and Ms. Salma
Pattan, Journal Manager, Global Journals Production, Elsevier for the
final production related work. Enjoy reading!

Declaration of competing interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared to
influence the work reported in this paper.

References

Castelo-Branco, Isabel, Cruz-Jesus, Frederico, Oliveira, Tiago, 2019. Assessing industry
4.0 readiness in manufacturing: Evidence for the European Union. Comput. Ind.
107, 22-32.

Frank, Alejandro Germén, Dalenogare, Lucas Santos, Ayala, Néstor Fabidn, 2019.
Industry 4.0 technologies: Implementation patterns in manufacturing companies.
Int. J. Prod. Econ. 210, 15-26.

Galati, Francesco, Bigliardi, Barbara, 2019. Industry 4.0: Emerging themes and future
research avenues using a text mining approach. Comput. Ind. 109, 100-113.
Horvath, Déra, Szab6, Roland Zs., 2019. Driving forces and barriers of indus-
try 4.0: Do multinational and small and medium-sized companies have equal

opportunities? Technol. Forecast. Soc. Change 146, 119-132.

Javaid, Mohd, Haleem, Abid, 2019. Industry 4.0 applications in medical field: A brief
review. Curr. Med. Res. Pract. 9 (3), 102-109.

Kadir, Bzhwen A., Broberg, Ole, da Conceicédo, Carolina Souza, 2019. Current research
and future perspectives on human factors and ergonomics in industry 4.0. Comput.
Ind. Eng. 137.

Kagermann, Henning, Lukas, Wolf-Diete., Wahlster, Wolfgang, 2011. Industrie 4.0: Mit
dem internet der dinge auf dem weg zur 4. Industriellen revolution, vol. 13. VDI
Nachr., p. 11.

Kunst, Rafael, Avila, Leandro, Binotto, Alécio, Pignaton, Edison, Bampi, Sergio, Ro-
chol, Juergen, 2019. Improving devices communication in industry 4.0 wireless
networks. Eng. Appl. Artif. Intell. 83, 1-12.

Mubhuri, Pranab K., Shukla, Amit K., Abraham, Ajith, 2019. Industry 4.0: A bibliometric
analysis and detailed overview. Eng. Appl. Artif. Intell. 78, 218-235.

Miiller, Fabian, Jaeger, Dirk, Hanewinkel, Marc, 2019. Digitization in wood supply — A
review on how industry 4.0 will change the forest value chain. Comput. Electron.
Agric. 162, 206-218.

Pacchini, Athos Paulo Tadeu, Lucato, Wagner Cezar, Facchini, Francesco, Mum-
molo, Giovanni, 2019. The degree of readiness for the implementation of industry
4.0. Comput. Ind. 113.

Pane, Yudha P., Nageshrao, Subramanya P., Kober, Jens, Babuska, Robert, 2019.
Reinforcement learning based compensation methods for robot manipulators. Eng.
Appl. Artif. Intell. 78, 236-247.

Para, Jesus, Del Ser, Javier, Nebro, Antonio J., Zurutuza, Urko, Herrera, Francisco,
Analyze Sense Preprocess Predict Implement and Deploy (ASPPID): An incremental
methodology based on data analytics for cost-efficiently monitoring the industry
4.0, 82 (2019) 30-43.

Racko, Jan, Machaj, Juraj, Brida, Peter, 2018. Ubiquitous smartphone based localization
with door crossing detection. Eng. Appl. Artif. Intell. 75, 88-93.

Rajput, Shubhangini, Singh, Surya Prakash, 2019. Connecting circular economy and
industry 4.0. Int. J. Inf. Manage. 49, 98-113.

Tran, Tuan Minh, Le, Xuan-May Thi, Nguyen, Hien T., Huynh, Van-Nam, 2019. A
novel non-parametric method for time series classification based on k-nearest
neighbors and dynamic time warping barycenter averaging. Eng. Appl. Artif. Intell.
78, 173-185.

Guest Editors

Ajith Abraham *

Machine Intelligence Research Labs, USA
E-mail address: ajith.abraham@ieee.org.

Edward Au
Huawei Technologies Canada Co. Ltd., Canada
E-mail address: edward.ks.au@gmail.com.

Alécio Binotto
IBM Watson IoT Industry Lab, Germany
E-mail address: alecio.binotto@ibm.com.

Laura Garcia-Hernandez
University of Cordoba, Spain
E-mail address: irlgahel@uco.es.

Vladimir Marik
Czech Technical University, Czech Republic
E-mail address: vladimir.marik@ciirc.cvut.cz.

Felix Gomez Marmol
Universidad de Murcia, Spain
E-mail address: felixgm@um.es.

Vaclav Snasel
VSB-Technical University of Ostrava, Czech Republic
E-mail address: vaclav.snasel@vsb.cz.

Thomas I. Strasser
AIT Austrian Institute of Technology, Austria
E-mail address: thomas.i.strasser@ieee.org.

Wolfgang Wabhlster
Deutsches Forschungszentrum fiir Kiinstliche Intelligenz, Germany
E-mail address: wahlster@dfki.de.

* Corresponding editor.


http://refhub.elsevier.com/S0952-1976(19)30274-X/sb1
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb1
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb1
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb1
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb1
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb2
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb2
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb2
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb2
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb2
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb3
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb3
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb3
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb4
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb4
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb4
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb4
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb4
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb5
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb5
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb5
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb6
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb6
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb6
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb6
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb6
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb7
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb7
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb7
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb7
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb7
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb8
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb8
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb8
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb8
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb8
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb9
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb9
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb9
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb10
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb10
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb10
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb10
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb10
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb11
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb11
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb11
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb11
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb11
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb12
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb12
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb12
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb12
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb12
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb14
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb14
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb14
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb15
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb15
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb15
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
http://refhub.elsevier.com/S0952-1976(19)30274-X/sb16
mailto:ajith.abraham@ieee.org
mailto:edward.ks.au@gmail.com
mailto:alecio.binotto@ibm.com
mailto:ir1gahel@uco.es
mailto:vladimir.marik@ciirc.cvut.cz
mailto:felixgm@um.es
mailto:vaclav.snasel@vsb.cz
mailto:thomas.i.strasser@ieee.org
mailto:wahlster@dfki.de

	Industry 4.0: Quo Vadis?
	Declaration of competing interest
	References


