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Abstract: Industry 4.0's creation would be followed by changing roles and expectations inside the factory for the individual. As
the most agile organization in cyber-physical production processes, employees must experience a broad range of tasks,
spanning from design and control to manufacturing plan testing. This is assured by technical assistance that staff can achieve
their full potential and carry on the position of strategic decision-makers and agile problem solvers. The usage of existing
consumer-goods interface technology and metaphors does seem to be encouraging. This paper illustrates strategies for workers
' technical assistance, which incorporate in the form of intelligent user interfaces the depiction of a cyber-physical environment
and the experiences that occur within. In addition to technical means, the paper illustrates the need for appropriate certification
approaches which will build the interdisciplinary understanding needed for Industry 4.0.
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INTRODUCTION

According to the concept of Industry 4.0 all factory environment objects are fitted with advanced
manufacturing and connectivity capabilities. This would not only impact M2M connectivity but would also
have far-reaching consequences for human and machine interplay. Considering the history of technical
advancement, one may presume that in the manufacturing area the spectrum of both challenges and demands
for humans would expand. If robots and component parts are gradually self-organizing and autonomous self-
organizing, so manageable would become much more complicated manufacturing scenarios. Yet unlike the
CIM-approach of the 80s, the Industry 4.0 trend does not gravitate towards smaller industrial facilities for
employees. Instead citizens will be introduced into the cyber-physical system in such a way that they can
completely handle their unique abilities and talents [1].

A cyber-physical framework defines the interaction between humans and a Cyber-Physical System (CPS),
again separated into a physical dimension and a simulated, interactive part, in an abstract way. The interplay
between humans and CPS takes place either by overt coercion, or by a mediating user interface. Such near
interplay between humans and CPS often creates socio-technological concerns about individuality and the
ability to make decisions. Cybernetics offers an explanation with the rule of necessary variation as to whether
a device regulating another device will account for further failures in the process of regulating by providing
further operating variability [2].

The human being would assume the position as the most versatile individual in the cyber-physical system,
as a sort of higher ranking controlling case. Therefore the worker's primary role would be to formulate a
development plan and monitor its execution through the self-organizing manufacturing processes. Thanks to
robust networking and availability of mobile real-time knowledge, the old, stationary office is less important
in doing so [3].

The decision-making and control procedures may be performed on-site or from afar—with a multitude of
various development complexes. It means the particular worker will expect more accountability and a wider
operational area in the future [4]. In fact, when faced with difficult challenges, the worker may carry on the
position of the imaginative problem solver as a last instance inside the cyber-physical system (see Fig. 1).
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Fig. 1: The user as a monitor of the production strategy and last instance in

Decision-making process

Across the whole, we will conclude that each specific worker would have a broad variety of problems to
address in an Industry 4.0, and would mainly be defined by proactive preparation tasks ("mental work™) but
not strictly. The novel function and associated conditions of human employees must be tackled by the
application of operational and technical approaches.

Initially, there is a need to match qualified approaches, representing the interdisciplinary strategy required
for Industry 4.0 and constantly following the already obvious transition with an extension of the standard
criteria. Therefore, there is a need for both a basic understanding of information processing and the resultant
added benefit, as well as awareness of the related methods and technology that are necessary for the
implementation of CPS-based production systems. Furthermore, it calls for effective human-technology
approaches that can include human feedback on networked and decentralized development processes [5].

Cyber-physical word:

Initially, there is a need to match qualified approaches, representing the interdisciplinary strategy required
for Industry 4.0 and constantly following the already obvious transition with an extension of the standard
criteria. Therefore, there is a need for both a basic understanding of information processing and the resultant
added benefit, as well as awareness of the related methods and technology that are necessary for the
implementation of CPS-based production systems. Furthermore, it calls for effective human-technology
approaches that can include human feedback on networked and decentralized development processes [6].

The details used to track and manage the production network would come from a variety of various data
outlets, with a greater portion of fine-grained data being obtained as a consequence of the growing amount
of CPS applications. Through the use of structured, platform-independent frameworks, it is important to
create near-effortless ways for a CPS to link to established manufacturing information technologies. Using
the virtual and augmented reality, a mediating mechanism can be built between consumer and CPS. Virtual
Reality (VR) enables the user to visualize and interactively explore the behaviour of a production system
based on the CPS. Recreating a logical visualization of output processes accomplishes this. Additional waves
are rendered by advancements in Augmented Reality (AR), which reflects the computer-aided advancement
of human vision by the usage of simulated artefacts [7].

With AR the related knowledge may be applied directly to the field of vision of the worker. This is made
possible by mobile devices such as smartphones, tablets and smart glasses, which can be the most important
resources to communicate with CPSs and used to view the details presented (see Fig. 2). The details given
may come from several various outlets, such as the method of product development (e.g. design and
manufacturing system CAD-models, procedure descriptions), the technological documents (e.g. report
sheets, handbooks), or the actual production method itself (e.g. operating state, procedure parameters).
Concentrating the establishment of appropriate specifications for obtaining and sharing knowledge would be
crucial in the context of easy re-and eventual data use. Therefore, with the aid of structured, application
specific frameworks such as OPC-UA, the data gathered by the CPS may be translated into current
manufacturing information technologies [8].
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The pre-processed and aggregated knowledge would be immediately available by the industrial stakeholders
involved in the assistance networks, which will enable a variety of specific implementation scenarios.
Including: operation (meaning maintenance) of manufacturing plants through delivering immersive, virtual
guidance Production process management as well as quality assurance by context-sensitive collection and
distribution of knowledge such as the state of CPS preparation and (co-)simulation of manufacturing
processes, e.g. through visualizing the actions of CPSs (such as products flow material).
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Fig. 2: The Augmented smart Factory-App as an example for real-time

Information supplying with Augmented Reality

Method of Interactions in Cyber World:

Against the backdrop of that manufacturing knowledge in the midst of Industry 4.0, the goal must be to
develop knowledge and virtual object handling to be as practical as practicable and to take due account of
relevant manufacturing requirements (particularly with regard to robustness and safety). The activity may be
thought of as automatic because it is feasible to pass the same insights acquired when interacting with
physical things to the new, interactive environment. Traditional industrial user interfaces are distinguished
by their unimodal communications, where the device typically receives a mechanically input instruction (via
keyboard, joystick, or touch screen), and the system's answer is physically represented (on a screen). The
auditory channel has a secondary function, and is used to notify the consumer of a mistake through a warning
signal [9].

The so-called “iPhonization” is an excellent illustration of how natural modes of connectivity will help in
intuitive function of tools. Smartphone management is largely self-explanatory in this day and age, and that
is apparent when contemplating the tiny learning curve and the basic absence of app documentation.
Adopting creative interface concepts focused on multi-touch and voice interaction in the production
environment not only offers further development options for device designers and app engineers, it also
makes for better interface-friendliness, which potential consumers can anticipate based on personal
experience.

A one-to - one conversion of consumer-space patterns into industrial development would not, however, be
worthwhile. Instead, when designing modern, industrial user interfaces, an approach is required which
ultimately integrates manufacturing-specific requirements. Smart apps, such as laptops, ipads, and smart
glasses may be the most critical instruments when coping with a CPS and the knowledge it offers (see Fig.
3). They incorporate the functional features of touchscreens, speech recognition, and motion recognition, in
general. Touch-screen contact would be the most significant mode of contact afterwards [10].
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Fig. 3: Examples for mobile information access in Industry 4.0

Current technology-such as the Dispersive Signal Technology-allow the use of touch screens while wearing
gloves in raw industrial environments. Many device vendors also sell durable device systems for mobile apps
in production and logistics fields, and have industry-adapted features such as protection against dust and
water splash, as well as being extremely resilient against falls. Speech communication provides many
similarities of communications with smartphone devices. In certain situations, e.g. when the visual focus of
the consumer or his haptic capabilities are completely consumed by the problem area, this allows for the
control of specific applications through speech input [11].

Controlling devices using natural movements is close to interpreting voice, as it is particularly intuitive and
immediate. Photo-or device-based identification of hand locations and gestures can be. The device-based
version will monitor user movements using wearable acceleration or location sensors. Data gloves and on
body-sensor-networks are also used while that is the case. By comparison, camera-based approaches employ
techniques for object detection and image manipulation to record, as an example, hand movements. There,
too, the distinction between highly reliable yet costly methods is expected.

User interfaces are the middle dimension between consumer and CPS. They will have clear visibility into the
state and usefulness of a CPS to the worker, and enable the worker to communicate with it. In Industry 4.0,
several developments are starting to arise, contributing to new user interface requirements: a growing range
of automation systems components are developing mechatronic technologies that can be parameterized and
controlled, thereby needing a user interface. Instead of equipping single CPSs with patented control panels,
potential access should occur through a smartphone user interface to a multitude of various components and
pages.

The practical spectrum of components to be mapped for automation systems is constantly on the rise. And
the sophistication of the program that the worker has to contend with is also increasing. Owing to the growing
delivery and networking of automation system products, and the vast volume of wireless contact that exists,
monitoring device locations and reporting them to the staff is becoming exceedingly necessary. To meet
these new criteria in CPS-based production systems, interactive, context-sensitive user interfaces are a must
that enable for active knowledge filtering and only provide users with appropriate details and interaction
possibilities for their current issue. The background is described as the collection of knowledge relating to
the recognition of a circumstance by individuals or artefacts, and the relationship between users and an
application for information technology [12].

“Context-sensitive systems” enable the application-oriented usage of context information as well as the
adaptation of its actions to a circumstance extracted from the existing context information. To define the
condition at hand, the usable raw sensor data from multiple sources must be aggregated to background
knowledge of higher importance and eventually interpreted. An ongoing obstacle to tackle the multiplicity
of end users and their accessible operating frameworks (Android, iOS, etc.) while designing context-sensitive
smartphone user interfaces. This profoundly complicates the understanding of user interfaces which are
autonomous of the supplier and multi-platform. The use of standardized device modules such as the user
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market's proven app principles is a positive solution to solving this issue. Apps should usually be thought of
as tiny mobile and tablet add-on services.

CONCLUSION

Industry 4.0's growth would be followed by the change in the variety of worker roles and demands within
the context of the factory. Increasing human worker must perform a broad variety of tasks, primarily specified
by the design, tracking and security of development strategies in the production network centered on CPS.
Being the most mobile part of the cyber-physical network, the worker must manually participate in the
autonomously controlled development mechanism by the same token. Mobile, context-sensitive user
interfaces and user-focused assistance programs offer optimal help while addressing the flexible variety of
problems.

It is guaranteed by technical assistance that the consumer can achieve their maximum potential and assume
the position of strategic decision-maker and agile problem-solver in the entire cyber-physical environment.
The developed interface techniques and metaphors from the consumer goods industry offer tested, forward-
looking approaches, which need to be tailored to industrial conditions. In addition to frameworks for
technical assistance, there is a need to incorporate appropriate certification approaches, which will create the
necessary, interdisciplinary awareness for Industry 4.0.
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