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Industry 4.0: A Special Section in IEEE Access

Industry 4.0 can be said to be the current trend of automa-
tion and data exchange in manufacturing technologies.
Originally, the term ‘‘Industrie 4.0’’ is from a project in the
high-tech strategy of the German government, which hope
to promote the computerization of manufacturing. Usually
involves terms like cyber-physical systems, Internet of things,
amd cloud computing. For now, Industry 4.0 becomes an
emerging buzzword that is gaining significant interest among
all stakeholders of the global industry-related R&D market
from academia to international companies. It is a new busi-
ness model attracting much interest, yet the definitions are
not very matured and is an amazing melting pot of disruptive
technologies. No doubt, to maximize the impact of Indus-
try 4.0, researchers from different fields and industry have
to work together applying the new technologies in practice.
On the top of the wave, it is timely to analyze the cross section
who can benefit from the novel achievements of Industry 4.0.

With defining the scope of the Special Section, we also
make an attempt to grasp the main directions within Industry
4.0. Arbitrary mixtures of related topics are given to call for
papers, like utilization of the latest mechatronics in man-
ufacturing processes, extensive data collection and storage,
big data analytics, feedback to industrial processes, support
of resources, new challenges of security, etc. Of course, in
those contents, it may involve automation or the so-call cyber
physical systems, system modeling through intelligent tech-
niques, real-time process optimization, among others. After
rigorous but fast peer-review processes, 10 papers have been
accepted. Among those, two are survey papers. The first paper
is an invited article by Trappey et al., ‘‘A review of tech-
nology standards and patent portfolios for enabling cyber-
physical systems in advanced manufacturing.’’ This paper
provides consolidated review of the latest Cyber-Physical
Systems (CPS) literature, standards, and patent portfolios
analysis. It provides a basis for predicting research and devel-
opment about future trends and helps policy makers man-
age technology changes resulting from CPS in Industry 4.0.
The other one, ‘‘Database- assisted television white space
technology: challenges, trends and future research direc-
tions,’’ by Anabi et al., is to present a tutorial review of
the challenges related to database-assisted Television white
space (TVWS) networks using the SLEPT (social, legal,
economic, political, and technological) analysis framework
to provide current trends and future research directions in the
TVWS context.

Several papers are about techniques in different research
areas. ‘‘Real-time near-optimal scheduling with rolling hori-
zon for automatic manufacturing cell,’’ by Hsu and Yang,
presents position-based optimization methods to schedule
production of automatic cells of a wheel manufacturing fac-
tory in a real-time manner. In addition, an original schedule
can be partial rescheduled with the preset order sequence by
using the linear programming model. ‘‘Enhanced industrial
machinery condition monitoring methodology based on nov-
elty detection and multi-modal analysis,’’ by Carino et al.,
proposes a condition-based monitoring scheme applied to
industrial machinery. The effectiveness of this novel scheme
has been verified in an automotive industry machine. There
is also one paper considering energy efficiency. Authored
by Xu and Chang, ‘‘A feasible architecture for ARM-based
microserver systems considering energy efficiency,’’ pro-
poses a novel architecture for ARM-based server systems
and an ARM-based server cluster board is physically built.
The proposed energy-saving server designs with low-power
processors are suitable for relative applications in the coming
era of Industry 4.0 and the Internet of Things. ‘‘Intelligent
computer-aided processing planning of multi-axis CNC tap-
ping machine,’’ by Sun and Chen, develops an intelligent
computer-aided process planning based on two performance
measures: manufacturability and efficiency. It realizes the
Industry 4.0 readiness by developing a realistic and practical
CNC computer- aided process planning intelligence kernel.
In ‘‘Pose determination of a robot manipulator based on
monocular vision,’’ by Kuo et al., based on the kinemat-
ics of the manipulator and a calibrated camera, the pose
of the manipulator can be determined. The approach can
be treated as a backup method for providing a reference
solution.

Other papers accepted are about using intelligent tech-
niques in modeling. ‘‘Artificial neural network for diffraction
based overlay measurement,’’ by Kuo and Faricha, describes
the effect of grating targets with side wall angles on asymme-
try in intensity and proposes a method using artificial neural
networks for enhancing the accuracy of grating displacement
offset prediction in the intelligent nanolithography process
control for producing advanced semiconductor fabrication
nodes. ‘‘Industrial time series modelling by means of the
neo-fuzzy neuron,’’ by Zurita et al., applies a neo-fuzzy neu-
ron method in industrial time series modeling. The obtained
results indicate the suitability of the neo-fuzzy neuronmethod
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for industrial process modeling. Finally, ‘‘Linewidth recon-
struction employing a radial basis function network in optical
scatterometry,’’ by Kuo et al., applies a radial basis function
network in coherent Fourier scatterometry to reconstruct the
line width of periodic line/space patterns. The nice results
revealed the potential to implement the radial basis learning
kernel in optical metrology to achieve intelligent lithography.

IEEE Access is an award-winning, multidisciplinary,
all-electronic archival journal, continuously presenting the
results of original research or development across all of
IEEE’s fields of interest. Because of its open access nature,
this Special Section is freely accessible to the readers all
over the world. Researchers, engineers and all representatives
of academia and industry can learn new lessons about the
progress of Industry 4.0 in a form, which is somewhere
between the sharply focused research papers and the skin-
deep magazine style. It is a very hot topic, because billions of
public and private funding is available for industrial innova-
tion naturally related to Industry 4.0. We sincerely hope with
this Special Section, researchers can find some interesting
breakthroughs in their research.
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