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Abgtract: The article deals with digitisation and digitatheaologies, which disrupt today’s classical proessa the
Industry. Behind the scenes of the world's leadidgstrial and manufacturing factories, a deeptdigiansformation is
underway. This is due to new digital technologigisr(pting technologies), which allow to shorterdivdgy times,

increase resource utilization and maximise produetlity. This makes the factory more competitiveleSted digital
technologies, to help increase the competitiven&factories, are described in our article.

1 Introduction occurs, the machine reports itself to maintenanckadso

At present, all enterprises are looking for soluign ~ identifies the problem. A product in such a factefth the
the area of increasing value-added, reducing dostise help of RFID chips can control its flow in produasti
context of changing market conditions in terms oknowing which individual parts it consists of antiewe it
financial, technical and personnel. Only copyinds heading. This implies that the product itselaesively
approaches and methods in business change nekhdot Involved in the production process. In such a fact8mart
to the overall preservation of the competitivenekshe  Logistic, Smart Grid, Smart Buildings, Smart Distriion
industrial production system. Businesses are begjrio  and "Smart Everything are integrated into one cemph
realise that production processes are influenced @mart Factory, the individual cells do not Worlts'olation,
customer  requirements, information  technologybut everything is connected and works togetheceffely.
machinery and the environment in which the fackosiee A Smart Factory can integrate data from shopfloor o
located. For this reason, they need to reconfigaterprise Whole factory, human and operational assets to geana
manufacturing and support processes and seek supporProduction,  maintenance,  inventory  tracking,
digitisation and exponential technologies. Histaric digitalisation, and so on. This can result in aenefficient
developments, as well as the impact of globalisatiod and flexible system, reduced production downtimes,
megatrends, have instigated the need for procesmyetin  increased ability to anticipate and adapt to markenges,
individual industries. The changing customer densgngt  and thus better competitiveness. o
great emphasis on the flexibility of productiomanwation, Therefore, production factories need a realistitupe
and flexibility to respond to changes. It is neettequickly ~ Of their current state, the risks, and opportusitievolved
modify the manufacturing processes in the factpviich N digitising their processes, the implications of
is often time-consuming and costly. Many countaesl —autonomous objects and implementation of initiatisech
groups of states have prepared their own initiatite @s Industry 4.0, in order not to jeopardize thearket
improve the status of individual industries anduisitial ~Presence and effectively manage their processgk [1,
production. One of the best-known initiatives, &sgléy in
the Slovak republic is the Industry 4.0 conceptmiro
Germany. Other well-known approaches and initisteve
the Factories of the Future or the Smart Industdyathers.
The aims goal of these initiatives is to increabe t
competitiveness of each enterprise through digitimaand
create so called Smart factory, later Intelligexttéry.

Smart Factory (Figure 1) is a type of factory tban
handle fluctuations in demand over time, can preduost
efficiently and is resistant to machine and equipime
failures. In such a factory, people, machines asdurces
can communicate and work together. If a malfunction
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In modern industrial practice, innovative solutidos In factories, digitisation also brings together tarld
the improvement of processes or whole production of traditional information technology and the opig
logistical systems are continually proposed. Table to environment of manufacturing technology, which lunti
implement new technologies arising from the Indudtd recently was unthinkable and literally taboo. He@, the
principles, companies must be able to combine Heeafi benefits are evident. Inmediate overview of proiityt
both, the latest and the available technologiesléNising the possibility of introducing a high level of aotation of
them, it is imperative for businesses to be awdrth®@ production processes, gradual robotization of aressing
current development trends. Thus, it is necessary number of production operations, implementation of
compile a list of technologies based on automat®elected functions of so-called artificial inteditce,
exploratory (probing) principle that would autoneatly coordination of production processes within distréal
search for new classical and digital technologiéss list and globalised production, etc. A separate chapténe
of technologies would serve the business as a lfasis emerging loT (Internet of Things), Industrial Imet of
assessing the fitness of new technologies foraheqgse of Things (IloT) solutions where their functional fecand
increasing the business’ performance and its tdogimal applications for the business environment appeabeto
level. Given that society as a whole is influendgd limited only by the technical and creative capébsti of
technological advances, the industry will also faesv developers and designers.
challenges and needs. This will be mostly felt e t That's digitisation. So how does it transform the
auxiliary and service processes, as they haweanufacturing industry [6,7]? In section 2.1 - ar8 four
technologically developed somewhat more slowly tien examples of the possibilities [7].
main production processes. Over the last 5 years,
maintenance and technical service have begun to or 2.1  Manufacturing will move a lot faster
sophisticated system [4]. The first thing is that the digitisation transforrtise

manufacturing industry and to result is the speéd o
2 Digitisation and it's disrupting in the manufacturing of each factory. Driven by rapidlynging
factories consumer tastes and an accelerated pace of newagprod

Globalisation makes factories meet competitors in igtroduction/innovation. The manufacturing processst
completely different way than before. Manufacturisgt  S€@rch a reconfigurable way, for the best way w@ptd
about huge factories and long assembly lines angmofhcreasing productivity is one of the results of
Gone are the days of papers drawings, 2D schemspies implementing dlgltlsatlo.n, allowing projects to neofaster
sheets, and punch cards. Now, processes are ettgitisa”d manufacturers to hit more key deadlines. Fa_mpke,
Designs are completed in 3D CAD files; digital te/iexist manufacturers will pe able to rapidly move fromigego
to mirror the objects they're building, and eveirygh roor and. back again as changes come_throu_gh fram t
connected via the internet of things [5]. engineering team. In these_ days is this process

The term of digitisation resonates in the media, &xceptionally manual in many circumstances. 3Dgiesi
conferences, in articles and in various forums,tipesly ~ areé converted into 2D spec books, and then thoslestare
in general terms. Just in some only research aadvigw dellvgred to machinists on the floor who review and
articles are good examples of implementation of€dline” (literally mark-up) the books. Then thdseoks
digitisation and new trends in factories (Figure @je are returned to engineering teams for revisionsthia
perceive digitisation meaning and its definition a®rocessisalot of inefficiencies: .
something going on around us, but often withoutrier ©  Printing a spec book might take hours with

concretization. But a close look at this often mate complicated designs.
concept can really reveal its great potential facke ¢ Redlining need to be done page by page, rather than
enterprise. simply reviewing the changes.

» Delivering is fine if the floor is below you. Buthat
do you do when the factory is too far? For, example
between Europe and Asia?

And the problem is that this process is entirely oz,
Here does not exist so-called auto-check and akegany
opportunity for any innovation and process optirtiisa
Digitisation transforms these old processes andesak
these processes more efficient by solving thesklgmts.
With this are opens the door for modern manufaocturi
innovation [8-18].

Figure 2 Control of the production system with thfjdata [3]
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2.2 Digitisation is the best step towards the <« Each factory can share data essentially in rea-tim

Industrial Internet of Things (110T) across multiple global locations.
The Industrial Internet of Things (IloT) is a coptef + If all the necessary data can be accessed by anyone
a total product data loop. Nowadays every machares at any time.

equipment are loaded with sensors already in a

manufacturing process due to, those sensors provide The second point is so difficult, due to is that we
continuous feedback throughout the manufacturipplsu  overlook how important it is to ask for consultatior help
chain (the reason is: maintenance of these devic@$, us experienced co-worker. Especially at enginger
planning of the production process and so on)esponse handoff points, when clarification is so often need
to real data from the processes like maintenandéat's not possible in the global enterprise mettomy,
requirements and wear and tear, the manufacturgeps SO it's imperative that all the information is ceged the
can be improved. Some refinement happens autorgticafirst time. Digitisation can help in every fieldyrfexample,
for example, M2M communication, but some data & fewith both simple clarities but also with process
into business intelligence (BI) tools and dashbsafhd enforcement. An excellent example from practicéhist
these things giving people the ability to find efffincies. we want to have every field in a form to be cormgadetThis
The kernel of these critical processes is datas@hiata process is not perfect, but with digitisation, veeéd levers
can be gathered and managed on a whole range.hand tcan pull to increase compliance.

data can only be reasonably gathered and manaijsdif

entirely digital product: 24 Prosand consof thedigital transformation in
» Designs can be changed automatically in response to  the factories
environmental challenges. Each new approach has its pros and cons. Digdisati
* Changes can be pushed automatically to the shapd Industry 4.0 have tremendous benefits, but #isy
floor. have some difficulties. Many arise from technical

«  Products can be altered as they roll off the line. ~ shortcomings (obsolescence of technology procedaek)
of readiness for digitisation and robot automatimmnan
In the end, we may achieve a point where automatigrejudice, unwillingness to accept new things, sadn.
and artificial intelligent continuously optimise isting Here are some pros and cons of digitisation:
designs, layouts, and so on in response to infaomé&iom

real processes (results is the concept of the digiwin). Pros:
In results will be that the engineers to focus be t e Unifying and cleaning up information in the
innovation of new products. factories.
* Implementation of automated systems -

2.3  Global manufacturing processes elimination of human errors.

The major problem of classical processes is tltibfg e« Time-saving - remote access and remote
struggle if they're manufacturing across multipiegtions, correction.
it means for example, in Europe and Asia. Nowadafse « Higher process reconfigurability.
manufacturing a global industry and in some castss a « Development time - decreasing
huge problem, but other times it is an advantage. . Better competitiveness.
Digitisation can offer to benefit for global mancifaring «  Lower operating costs.

value chains for a few reasons. The first pointhiat the
data is easier to share. It's much easier to ditesen the
network than it is to send files through the ntaien if the
files are sent and then printed out, that's anotiata
translation, and thus another vulnerability for heac
enterprise. The second point is, that the folloe~shin
manufacturing is more realistic. When factories etbv
offshore and engineering consultants started bewpmi
more common (especially in the BRICS countrieg)ilie
first time follow-the-sun manufacturing started be
perceived as an attainable reality. Nowadays, & &ry
comfortable thing for each big enterprise. The idethat

* New information, new knowledge - linking with
many new specialists in the area.

* Increase of the attractiveness of a factory thes us
new technologies - workers like to brag about
what they work with (hidden advertising).

» Expansion of exponential technologies.

* Increase in OHSAS.

* Increase in productivity.

Cons:
» Higher costs for implementing new technologies.

as one plant or design office closes for the daynext one * Fear of the unknown.
in the time zone over is just opening up. Work tan * Hacking attacks, power outages and the Internet,
handed off seamlessly to a new team, and theress aay etc.
"downtime" overnight. However, this is only possilift * Double data backup.
~27 ~
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« Older generations of people may not handle nethhe alerts, but we also get the prescriptive
technologies. recommendations. With this, we can predict theufailor
e Misinformation and hoax. stoppages much early where one can act and avhicefa
to happen in future. Maintenance man-hours areladas
3 How digitisation disrupting of the there is no need to keep a daily track of pararsetenduct
maintenance management cos_tly predictive maintenance and above all avoid
Recently we all have been hearing a lot about lindus ?28;?2?3 Osrpg:e; 'B\ég?iféyect?té\év?h%o;r%t dm
4.0, Smart Manufacturing, digitisation etc. Thestfir '

thought which comes to one’s mind is obviously hisvit failures is improved so that we can plan for spdres
going to affect me. Will it help or disrupt? Befote go in advance once we get any alert. This way digitiseielps

. , in avoiding various cost related to maintenance.
detfmls lets f|rs§ understa,nd the key challengesdaby With real-time monitoring and predictive analytitse
maintenance in today's world. How these new

technological advances can plav a role in apor himaintenance worker will get more free time whioiytban
9 play PPIO&CN! \ilize  for competency development and training.

Lheeiﬁe I(;T(])ig]cged]agr?zs(;hﬂi)ennegesﬁzglglrn(t:r?igir?m]jls aIWaégnerating innovation ideas and implementing theesa
9 P Y9 Y This shift from reactive maintenance to proactive

;ar;los uigz, f:;&??ﬁh'n;?hden%?:’ ?Si?xe;sgmt?gatamly maintenance shall reduce stress as the surpriskdmens
paying : get eliminated. In a nutshell, Digitalisation idaon not

g:gtlecngrirls tg;‘}?:gni% m?ér;iegggceexazr?sePSroifsltreenL? only maintenance but stakeholders throughout theeva
: 9 P thge chain too. It is here to stay and is evolving witbw

challenge faced by many maintenance managefgthnologies, the time has come to catch up widseh
Managers are being pressured to do more with Ie§ test technologies and grow along with it

Another key challenge in this time of high-pressure
situation is to keep the team motivated and inrtpbt 4 Intell t int in the Indust
mindset to foster a culture of Innovation. Managing n e _|gen _ma'n enance In the In US, ry
workload balance, stress-free atmosphere, provieting! Predictive maintenance now enables factories te tak
opportunity and space to each individual for hisnowtheir first steps toward designing the maintenance

development are some of the few aspects that mebel t PrOCesses of their factories much more efficientlyis is
taken care of. absolutely vital, since 70 percent of the total rafing

costs for machinery, factories and other capitaldgoare
generated during the service phase. This means that
alongside reliability, reducing service costs igr@asingly
becoming a priority. However, it is worthwhile caohexing
predictive maintenance in the broader context of a
completely digitised service chain. Only by linking
previously separate service processes, from igégsii
sensors, proactive maintenance, innovative service
technologies and logistics all the way to improved
engineering, for example, is it possible to achi¢e
ultimate objective — factory that have the very heist
levels of availability with costs as low as possibhstead

of isolated solutions, must be used specialized,

So, let’s explore how these new technological adean Systematically and reliably linking service proess
such as Smart / Intelligent machines (Figure 3dRtive (Fl_gu_re 4), digitised from start to finish. _Sectem;_h as the
analytics, Artificial Intelligence and stuff likéis will help  @viation industry have employed this condition-base
the maintenance team in future. Normally whenever whaintenance approach for years. The aim is noratster
initiate new initiatives the first question raisethow much this method to other industries and supplement théi
CAPEX (capital expenditures - the money, a factor)€W analysis opportunities. The advantages of ikt
spends to buy, maintain, or improve its fixed agseich 9eneration maintenance solution can be seen inretenc
as buildings, vehicles, machines, equipment, od.Jais Maintenance and servicing savings.
required? What is the ROI etc. Implementing these n
technologies need not be always costly/expensinepl&
intelligent sensors gather information, sending itloud
where the machine learning and predictive analytiodel
plays its vital role in developing a health index the
motor. This health index is calculated, monitorachaeal-
time basis. Based on the health index we do nat gel

Figure 3 Maintenance worker in Smart factory [3]
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Figure 4 Maintenance worker in diagnostics procjs

The next generation of the maintenance solutiamgsri

Worker skillsin 2015 Worker skillsin 2020
1. comprehensive problem solving 1. comprehensive problem solving
2. teamwork 2. critical thinking
3. people management 3. creativity
4. critical thinking 4. people management
5. negotiation 5. teamwork
6. quality control 6. emotional intelligence
7. customer support 7. evaluationand decision making
8. evaluationand decision making 8. customersupport
9. abilityto listenactively 9. negotiation
10. creativity 10. cognitive flexibility

Figure 6 Worker skills of Operator 4.0

An ideally qualified maintenance technician shaosd

a digital transformation to the service phaseoinpletely able to cope in the near future with a "multipath”

covers the digitised end-to-end service approadhesaves
no question unanswered when it comes to advisidged

to this is a comprehensive implementation package

embracing design, transformation and operationtdfies
can use this to design the service for their prsee81 such

compound from the following disciplines:
» Technical expertise — mechatronics.
Methods - the routine use of TPM principles.

 IT technologies - gather information and their
analysis and transformation into information and

a way that they can be operated in the most reliaast- knowledge.

effective and sustainable way possible. It alsvdr@anthe , Tpe spectrum of technical problems that a
established concept of TPM (Total Productive  maintenance technician has to solve requires of the
Maintenance), ~which focuses on the continuous mypidisciplinary expertise in the areas of elaxtti

improvement of production — with zero defects anthges
as well as no loss of quality.
5 Operator 4.0 in the maintenance

management

The vision of the Operator 4.0 is generally aimed &
building relationships based on trust and inteoscti

engineering, mechanics and control systems, with th

degree of their detail, given by

specific

manufacturing technologies, and by their troubésfr

operation is a responsible technician.

Conclusions
The article gave an insight, how digitisation djgsau

between people and machines, enabling smart-baseé established things in the industry. This disarpwill

businesses to leverage not only the power and djeab
of smart machines but also empower their operatits
new skills and technical support to fully explaibduction
the possibilities resulting from the Industry 4.6ncept
(Figure 5). These technologies, which are alreadyse by
several factories today, include augmented realitjyal
reality, collaborative robotics, and so-called vedde
sensors that sense human body functions [11].

In addition to strengthening physical skills, fagto
digitisation also requires a change in workersvidedge
and behaviour. Based on its Future of Jobs Repust,

be caused, that workers will be used new technetotp
strengthen their skills, increase safety and stliearwork
activities across all factory processes. As theusiny
continues to move towards digitisation, automatioml
robotics, many of the activities that are now matagay,
will be changed or disappear.

Each enterprise should not underestimate
development chances brought by the emerging dijiis,
especially factories. New trends, which are descriim
this article, were also starting to change somedéy's
factories. Over the past 30 years, corporate @ilhas

World Economic Forum has defined 10 skills thatl wilevolved considerably. But with the coming of Inayst.0

characterise the Operator 4.0 in 2020 (Figure 6).

. =

e worker in Smart factory [12]

-
Figure 5 Maintenanc

will change significantly. Without building the hgdigital

culture, management is not able to maintain thesesary
talents in factories. The way of thinking suppatthe use
of new technologies should be highly collaboratyeing

beyond the boundaries of the business towardsgraramd
customers. Only in this way is it possible to aghithe key
idea of the Industry 4.0 concept - integration. ldwer, it
is only possible to successfully develop thesesdraan
environment where these initiatives are supportethe
level of top management.
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