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Abstract

Industry 4.0 is a revolution in manufacturing, a worldview based on the premise that every manufacturing
value will be digital. Control and collaboration over all processes, devices, information, and logistics must
also become digital. The use of Cyber-Physical Systems (CPS) for Industry 4.0 aims to connect computer
systems with physical systems to create a virtual “smart factory” where various components can be
interconnected, sensors collect data from these devices and send them back to the cloud; analytical
models analyses on these data; cloud infrastructure allows this analysis to be shared among colleagues
worldwide through databases; intelligent algorithms perform automated actions on large amounts of
data set by humans & robotic units through machine learning. There are, however, several challenges that
must be overcome first. In this article, we will discuss some issues regarding them in order to prepare for
the next steps required for these technologies.
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Introduction

Industry 4.0 applies information and communication technology (ICT) to multimodal
production processes, including machines and robotics [1]. The concept refers to a new phase
in organizations revolutionizing companies manufacturing and distributing methods [2].
Industry 4.0 combines the best of digital and traditional technologies to enable businesses
to optimize their operations while reducing costs and improving economic performance [3].

Cyber-physical systems are the basis of Industry 4.0 [4]. Cyber-physical systems (CPS) are
physical and computational systems created by merging computational hardware, software,
sensors, and actuators-the combination of which provides new capabilities in product design,
prototyping and development, remote control, services, and condition monitoring [5].
Artificial intelligence, also known as machine learning, can increase the efficiency and quality
of manufacturing processes by providing systems with the ability to learn with experiences

[6].

Industry 4.0 is a concept and an emerging trend where machines and systems inside
factories are connected, enabling autonomous decision-making processes and monitoring
assets and operations in real-time [7].

Prospects

Industry 4.0 depends on nine key technologies: Autonomous robots, additive
manufacturing, augmented reality & simulation, horizontal or vertical integration, Industrial
lot, Cloud, cyber security, and Big Data and Analytics [8] (Figure 1).
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Figure 1: 9 Key Technologies used in Industry 4.0.

Increasing flexibility and efficiency is essential for all businesses,
butitisvital in the fast-paced fashion industry to remain competitive
[6]. As a result of the international competition, manufacturers
constantly seek ways to streamline their design, production, and
distribution processes [9]. For many years industrial processes
have seen a marked improvement in quality and efficiency due to
automation [10]. Adaptive manipulation systems have been used
in the textile industry to improve production processes, especially
regarding work pieces’ high consistency and preciseness [9].
The efficient application of robotics mechanisms has allowed the
creation of both flexible and reliable methods [11]. The robotic
manufacturing process aims to increase a company’s productivity,
quality and competitiveness by reducing costs and improving
responsiveness [12]. Cost reduction and production increment can
be achieved by increasing work piece efficiency and accuracy on
automated equipment, increasing automation capability in factories
such as numerical controls, machine vision, etc., and managing
robots autonomously via programming or even autonomous robots
[13]. Automation is brought about by combining engineering with
computers to control various processes from material production
to finished products and customer service [14]. Robotics have
performed successfully in textile manufacturing facilities, such as
carding machines, spinning, and weaving machines, as well as in
activities related to customer service or inspection [10].

The Internet of Things (IoT) is the term used to describe the
connection of physical objects to the internet to collect or process
data [11]. An intelligent factory essentially consists of machines
connected and the internet using advanced sensors and interface
devices [15]. This mechanization and connectivity make it possible
for large amounts of valuable data to be collected, analyzed, and
exchanged by these machines, allowing a company to improve its
production process and efficiency [8] continuously.

Cloud computing provides the ability to store, process, and
analyze vast amounts of data [15]. Smart manufacturing requires
network connectivity, integration and collaboration between
systems and processes [16]. Cloud can help you grow faster by
supporting smart manufacturing and Industry 4.0 solutions at
scale [7]. Once your product or service is on cloud, it’s accessible
anywhere [17].

Augmented and virtual reality can give a ‘WOW’ factor feeling
in shopping instead of the traditional boring practice of dragging
yourself to a mall, finding a place to park, spending hours searching
for the item you need, waiting in line in the dressing-room, etc.
[13]. Retailers and manufacturers are using Augmented and virtual
reality in different ways in the fashion industry. Like in-store
navigation, interactive display panels, virtual try-on, virtual fitting
rooms, virtual tailors, virtual makeovers spreading awareness,
keeping customers engaged, enhancing loyalty, and so on [6,18].

Challenges

Two significant trends to achieving Industry 4.0 are Robotics
and 3D printing [19]. These are both advancing rapidly, and many
companies are trying to use them in their business activities, but
there are some concerns regarding them as well [9]. The challenges
that need to be overcome include technological and ecosystem-
related difficulties such as scalability and efficiency [20].

The integration of the IT and OT functions is challenging [18].
Both IT and OT have different cultures, and their different skill sets
are not always a good match for each other [8]. When organizations
design systems or applications that require the use of both groups,
there are conflicts between their expectations, needs, training
needs, and operational requirements, which makes it hard for them
to work together effectively [10].

Data compliance is a big issue [21]. Data compliance questions
are all about understanding how your organization handles and
protects your consumer data through the different stages of that
data’s life cycle, such as how it is collected and handled by your
company, how it is shared with other companies, and what happens
to that information once it leaves your organization [18]. Managing
risk and lowering costs remain in focus [2,3]. Unpredictability and
complexity can be found in all supply chains [22].

Conclusion

Industry 4.0 is similar to previous industrial revolutions that
dominated manufacturing over the last century but is much more
focused on data and control. Information can be gathered from
all over the factory through sensors connected to the internet;
algorithms then determine which actions should take place
based on the results returned by these sensors. The significant
challenges this scenario must overcome are privacy, security, and
economics. One of the first steps needed is to understand how these
technologies work to take the next step.
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