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Abstract: This paper describes the use of virtual and autgdereality technologies in various fields of intfizd
engineering. The article provides the brief desmipof how augmented or virtual reality contribait®® the process
improvement. It is also focused on the character&gkeas and the best-known areas of industriaheagng such as
goods picking, design of production and logistigstems, design of assembly workplaces and visumlizaf procedures
and ergonomics.

1 Introduction components are the most preferred, but in more
Virtual and augmented reality as terms are wellvkmo Sophisticated cases the other senses, such as amaell
today and they are used in many sectors. Thellch, are stimulated. System that provides ueedback
technologies have been used in a wide range dptiimes and touch interaction are called haptic system.rUse
such as military, aviation, healthcare, but is maistely ~ interaction is ensured by classic computer equiprsiech
presented in the area of marketing, advertisingsaels. as keyboard and mouse, or specially tailored de\sceh
The industry field is also not immune to progress ias 3D glasses, clothing that sensing the movemesht a
sophisticated information technology. Current \dftand ~clothing that stimulates the touch, multi-channedired,
augmented rea"ty app"cations in this area getewv and the others. The environment created in this gy
interesting view. The use of augmented realitynatuistry ~ create an image of the real world [2].
and manufacturing is still in the research and kigpreent
phase, although the first initial projects are e 3 Use of augmented and virtual reality in
underway. industrial engineering
The Department of Industrial Engineering is very
2 Virtual and augmented reality within the intensively zealous for research in the field oihgsthe
virtual continuum virtual reality for industrial engineering. The mai

Virtual continuum is a continuous scale between @pplicable areas of these new technologies include:

complete virtual reality and a real environment [This

scale includes all possible variants between tfie oéreal « The area of goods picking, warehouse The
and virtual elements. The area between these ttwerees proper functioning and organization of the wareleooas

is called mixed reality. Mixed reality consists afreal implications for the speed and quality of servipesvided
environment in combination with virtual objects ando customers [3]. Picking of goods forms an irrepkble
interaction, according to the proportion of virtesments role in the logistics chain connected with the jpragon

in the image. Virtual Reality (VR) is an environmenand processing of order. With increasing pressure o
modelled by means of computer simulating realithe T quality and timeliness of delivery as well as irasieg
technology of virtual reality completely pulls usémto the diversity and number of picking items, new forms of
virtual environment. The user uses a Head Mount&fganization are also developing and new technetoaie
Display (HMD) and head-mounted device that may aym applied to picking processes. In practice, theystaeting
not be connected to the computer. In the virtualite to apply so-called free-picking systems. The achgef
environment, the user is immersed into the virwaild, these systems is mainly the replacement of thesiclas
and can interact with it in a meaningful way. Theual —paper document by electronic order picking in caration
environment experience has a wide range of infaomat With other technologies, enables to simplify, spepdnd
when stimulates all the senses. Visual and soun@prove the process of searching and completimgsiteto
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the picking order. An example of such a picking moeltis
the so-called ,pick-by" systems [4]. The use of megted
reality in picking order (Figure 1) belongs to “kiby-
vision” system.

Figure 1 Pick-by-vision system using augmentedtye

al

»  Design of production and logistics systems

Designing production and logistics systems is asmoth

potential area for the application of augmentedityea
resources. Nowadays, computer technology and
possibilities are widely used in designing producti
systems. Augmented reality provides the designtr tie
advantage of creating a digital model of the martufing

system and putting it into the real environmenteTh

principle consists in placing markers in the prdauc
space and assigning virtual objects to individuatkars.
With head mounted display or stereoscopic 3D gfaske
designer can view the proposed layout. Digital glesg
of production and logistics systems does not repthe
classical design concept, but extends the capabitif the

designer, what is enhancing the design quality haf t

resulting layout [5]. The design and visualizatioh a
production and logistics system in a digital ennimeent
requires the preparation of 3D models for all congras

from which the proposed system will be assemble\q
(production machines and equipment, transport an

handling equipment, handling units, storage faesit
auxiliary equipment, etc.). The created digital Biddels
are then the cornerstone of the digital desigrradipction

and logistics systems in a computer environment. 3

modelling of the production system gives us

modelled environment very much like his real mod
without the need for major investments to buildeal r
production system [6]. At the same time, it enaliles
designer to verify several variants of the solutioa short
time, which ensures that the resulting productigstesm
will be effectively designed already in the prepara

phase. For designing production systems, we can use

virtual reality technology using Unity 3D programmgi
environment and HTC Vive Pro (Figure 2).

Figure 2 Design of production system in virtual ligausing
HTC Vive Pro and Unity 3D

For detailed design of smaller workplaces, we ¢z u
augmented reality technology and 3D objects disptay
using a tablet or cell phone (Figure 3).

Figure Ssign of production systm using augnuerdality
and tablet

e Detailed design of assembly workplaces and
ualization of assembly proceduresA related area for
e design of production and logistics systemdds the
area of assembly design. In the conceptual dedigsey
several variants of workplace design are genecadigted
nd the advantages and disadvantages of individsajns
re evaluated. It is very advantageous to createnta in

. ) US aR3n environment because of much better imaginatiah a
environment that allows the designer to perceivis th

ossibility of complex design verification [7]. Thies to

he third dimension of the models, we are much more

aware of how the individual elements of the workpla
interact and limit each other. Augmented reality eark
on multiple technologies to assign virtual modelthe real
world. In this case, it is best to use a trackipgtem with
markers (Figure 4). This is because the easiesttland
test to prepare and most stable to quickly pkao
move multiple models.
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e Ergonomics - Ergonomics is a scientific
discipline dealing with the relationships that egeer
between man and the environment that surroundg§9jim
One of the mobile tools for rapid identificationdarisk
analysis in the field of workplace design and emoits is
CERAA (Ceit Ergonomics Analysis Application). Thiea
of creating a mobile application as a screeningd came
with the demand of larger companies that have radsiof

workplaces and are unable to identify risks withittown
SRR ; resources and tools. CERAA is a mobile applicafmn
Figure 4 Detailed design of production system usingmented screening evaluation of workers' spatial conditiemsl
reality with markers [7] working positions at potentially hazardous workpaclt

is created on the basis of legislation and technica

Augmented reality technology can be applied in mantandards, on its own platform, with the supporidfial
areas. Its use is realistic especially when disptay and augmented reality [10-16]. One of the biggest
assembly and WOrkﬂOWS, where the main idea ismoave advantages is that the user does not need tomm[ in
paper instructions and replace them with animatestgonomics, basic knowledge of ergonomics and lgetai
visualization using augmented reality. Assembly msea gesign of workplaces is sufficient. In order to ube
mostly the implementation of connecting technolabic application effectively, the customer needs a takie
operations. It is characterized by high intensftynaterial jnstalled application, a marker and training fore th
and information flow aqd short operation times. Thgppncaﬂons (Figure 7). The main objective of BERAA
greatest time consumption is spent on the operatigisessment is to determine whether the workplaaterisk
manipulation and on the correct positioning of thérom an ergonomics perspective and whether a deltail
component to be assembled. Augmented reality offersassessment of the workplace and a proposal fordieine

solution to reduce this time consumption by prawidi measures by second-level instruments are necessary,
visual information to the worker during assemblyyhat health risks to workers.

(Figure 5).

Figure 7 CERAA augmented reality evaluation examfile]

+  Service activities and maintenance- Use of «  Logistics area- Despite the fact that the area of
augmented reality in maintenance and service offersaugmented reality in logistics, as in other ardasdustrial
range of options, from simple visualization of disembly applications, is only at the beginning of its dgphent, it
(Figure 6), assembly and replacement of comporientsis a great contribution to improving logistics pesses. For
visualization of complex service activities [8]. example, augmented reality allows logistics service
providers to quickly access expected informatioytiare.
This is highly beneficial for the prospective aratarate
planning and execution of tasks, such as optimizing
delivery and handling, and extremely important in
delivering higher-level customer service. As withe t
promotion of dynamic transport, augmented realitthis
case serves primarily to assist the driver in rating to
the place of delivery. In this case, the augmengadity
system can not only provide basic navigation buatalao
serve as an additional information presentationr Fo
example, when the augmented reality device is @iceo
a particular building or block of buildings, thedr will

Figure 6 Service activities with augmented redlity

~ 33 ~

Copyright © Acta Tecnologia, www.actatecnologia.eu



Acta Tecnologia - International Scientific Journal about Technologies
Volume: 6 2020 Issue: 2 Pages: 31-34 ISSN 2453-675X

USE OF AUGMENTED AND VIRTUAL REALITY IN INDUSTRAL ENGINEERING
Gabriela Gabajova; Beata Furmannova; Iveta Rolin¢inova

be provided with additional information about thelting [7] KALL, F.: Navrhovanie rdnych montaznych

(entrance position, unloading characteristics, athiog pracovisk s vyuzitim _imerzivnych technologii
parking options, etc.). If no public database cioimg Disertation thesis, Zilina, Zilinska univerzita vide,
information about the location of the entrancetbeolocal 2014. (Original in Slovak)

facts is available for that location, the augmentsality [8] GABAJ, I., KRAXOVIC, M.: Use of Augmented
device can be used to position its own tags antcklige Reality in MaintenaceTranscom 2011, University of
create its own independent database. When the nextZilina, Part 1, pp. 51-54, 2011.

shipment arrives at the location, the augmentedityrea [9] DULINA, L.: Augmented reality using in modern
device makes the previously collected information ergonomics Advanced industrial engineering: new

available. approaches in production management, Bielsko-Biata,
Wydawnictwo Fundacji Centrum Nowych
4 Conclusion Technologii, pp. 165-179, 2015.

Virtual and augmented reality technologies cursentl[10] GASOVA, M., GASO, M.. Mobilna aplikécia
represent a very dynamically developing area of CERAA a jej nové modulyProlN, Vol. 18, No. 1,

information technology applications. Their deployrmia pp. 19-22, 2017. 5 ) )
industrial practice and at the same time in uniters [11] TREBUNA, P., PEKARCIKOVA, M., KRONOVA,
teaching processes is becoming an everyday pastudé J.: Automation of the casting process by the use of
of new technologies in industrial engineering tasrierits simulation software Management and Production
and brings significant process improvement. Engineering Reviewol. 9, No. 1, pp. 82-89, 2018.
[12] TREBUWNA, P., KLIMENT, M., EDL, M., PETRIK,
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