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DIGITAL TWIN TECHNOLOGY
IN LOGISTICS LITERATURE REVIEW

Abstract. The digital twin has been released in a number of industries that include logistics as well,
with the creation of new research areas. To find the research area, a complex literature analysis is
required. At present, publications in scientific journals and publications on the Internet are more
important than print-based literature. Because of this, you can get huge results with a single search. It
is important that you can analyze these databases well. One method of this analysis is systematic
literature review.
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INTRODUCTION

Today, we are living in a digital revolution. In this way, digitalisation has
transformed jobs, skills and the relationship between employer and employee.
Most people live in a digital environment, so it’s important to make full advantage
of it. Digital transformations have many benefits, even in longer term. One of the
most significant inventions of the 4th Industrial Revolution was the digital twin.
This technology will be presented in the publication, such as its concept, version,
and options for its application.

We analyze the research of the digital twin so far with a systematic literature
review. This method is essential for analyzing published article’s results. To
analyze the success of the topic area, we create an annual chart of the publications
published. For this, we define several keyword search methods as well as a
combined search. The results are summarized to illustrate the results.

The purpose of the publication is to analyze them after a literature review.
Highlighting the digital twin application in the field of logistics.

MEAN FEATURES OF DIGITAL TWIN

The digital twin is a virtual version of an object or system that spans its
lifecycle, contains real-time data and uses simulation, machine learning. With
digital twin the decision making is easier. The digital twin is the creation of a
complex virtual model that is the twin sibling of a physical object. The digital twin
is a vital tool for understanding not only the performance of the current product but
also its future state [1].

The implementation of digital twin technology is possible with the Internet of
Things as well as data analysis. As a first step, they create a mathematical model
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that properly simulates the original. Secondly, it has to be sure that the virtual
model recieves feedback from the sensors that collect data from the real version.
This allows the digital twin to show what happened to the original version in real
time. The digital twin can be used in conjunction with a prototype to provide
feedback on the product during development [5].

There are two versions of the digital twin. A digital twin prototype, which
contains information that can be used to describe a real product. These can be the
manufacturing process, 3D modell, bill of materials. The other version is the digital
twin instance, which is a virtual product linked to a physically existing product. It
contains the geometric data of the real object, 3D model, parts list, maintance
results and information [2].

The application of the digital twin depends on which stage of the product
lifecycle it models. They can be used in three main parts. These are product
development, manufacturing and product design and the third one is the
performance increasing. Using a digital twin, you can effectively design a new
product. The twin allows you to virtually check the performance of the product,
making visible how it affects the physical word. In this case, a virtual-physical
connection is created that allows you to analyze how a product performs under
different conditions. This reduces the need for multiplie prototypes. The use of
digital twins can be analyzed by manufacturing and product design before
production begin. If more digital twins are created from all production facilities,
production can be further optimized. The digital twin created to increase
performance generates a huge amount of data, analyzing this data from operating
plants, help decision making [17].

METHODS OF LITERATURE REVIEW

Nowadays, publications in scientific journals and publications on the Internet
are gaining prominence. Because of this, with one single research could give a
huge amount of results. The disadvantage of this is you may encounter
inconsistencies and information that may make the content unusable[10].

The systematic literature review is a high level, comprehensive study of a
scientific methodology that summarizes and analyzes all the existing research
findings on a given problem [6].

A systematic review of the scientific literature in a given field is improtant to
indentify research questions and to justify future research in that field. This is a
compley process, so it is important to know the right databases to conduct research
[3].

APPLIED METHODOLOGY

We did the literature review using Systematic Literature Review (SLR)
method. In practice, the usefulness of a research is mainly determined by its
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prevalence, not its print appearance. The SLR contains documentation of all
methods performed [8].

Traditionally, literature reviews present research results in descriptive or
narrative form. A good narrative presentation provides the reader with a
comprehensive presentation of the various views of a discipline, including its key
methodolodies and theoretical traditions. Denyer and Neely (2004) stated that
reports about systematic reviews should include a section on the methodology used
and provide an accurate description of the course study. In their view, this mainly
necessary so that all decisions are taken in a transparent manner [4].

The aim of our work is to make a transparent scientific presentation of the
topic, minimizing bias, through an extensive search for published studies, mainly
in English and Hungarian. The goal of the publication is to create a reliable
knowledge base.

SLR alone is already a scientific research, although it does not require a
laboratory experiment, but involves preliminary design and application of the
method [8].

Systematic literature review consists of the following steps: [10], [15]

1. Defining research questions (Who has done something so far? Who did

the research or published it first?

2. Discover related literature, primarly using online databases.

3. Reduce results, select relevant publications and determine the main
research direction by reading them (determining extra keywords, based on
authors, date, etc)

4. Development of a method for processing and analyzing publications.

5. Formulation of major scientific breakthroughs and results.

6. Identifying a scientific gap or bottleneck.

Based on these steps, the following sections can be determined. First, we
identify keywords related to digital twin technology. Then, we select databases in
which publications can be searched in this regard. We will then gather the
information for the relevant articles. [13].

The purpose of this publication is to present the research topic and literature
sources using the Scopus, Web of Science and ScienceDirect databases.

DATABASES

We did our research in 3 databases. On Scopus, Web of Science and
ScienceDirect. The keywords we searched for were the same in all three databases.
When analyzing the literature, the first keywords were the followings, and their
most important combinations:

. Lartificial intelligent”

o ,digital twin”

. ,.digital twin technology”
15
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. logistics”
o ,-packaging”
. transportation”

The search was conducted primarly with the words artificial intelligence,
digital twin and digital twin technology. We first performed each field and then set
a filtration search to title, abstract, and keywords. It is important to note that the
analyzes were performed on 18th of November, 2021., since then more
publications may have appeared. The time interval was narrowed from 2000 to
2021.

Table 1 summarizes the datas.

It is clear from the table that there is a growing number of publications in the
subject area. It can be observed that most of the publications are in the Scopus
database, then in the ScienceDirect and finally in the Web of Science database.

Subsequently, we also performed a combination search in the Scopus and
then in the ScienceDirect database. The combined search in the Scopus database
did not get any results. The combination keywords are:

o digital twin” AND ,logistics” OR ,digital twin technology” AND

,logistics”

o digital twin” AND ,logistics” AND ,packaging” OR ,digital twin

technology” AND , logistics” AND ,,packaging”

o digital twin” AND ,logistics” AND ,transportation” OR ,digital twin

technology” AND , logistics” AND ,.transportation”

Than, we did a combine and filter research. The results is shown in a chart of
the number of publications published per year.

The first search combination ,,digital twin” AND ,,logistics” OR ,,digital twin
technology” AND ,,logistics” we got 855 publication results at the end of 2021. Its
annual analysis is shown in the following figure.

digital twin> AND ,.logistics” OR ,,digital twin
technology” AND ,,logistics™
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Figure 1 — ScienceDirect combined search results 1. (own editing)
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Table 1 — Searched datas (own editing)
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On Figure 1. an increase can be seen in the numbers of publication. The
second search combination is ,digital twin” AND ,logistics” AND ,packaging”
OR ,digital twin technology” AND ,logistics” AND ,packaging”. The word
»packaging” related to my research topic was also included. There are 270 results
for this. The results of the annual analysis are shown in Figure 2.

Another area of my research topic is transportation and the digital twin. So,
we did the next combined search with these words ,,digital twin” AND ,,logistics”
AND ,transportation” OR ,digital twin technology” AND ,logistics” AND
Htransportation”. This search combination resulted in 389 publications by 2021.
The results are shown in Figure 3.
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Figure 2 — ScienceDirect combined searched results 2. (own editing)
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Figure 3 — ScienceDirect combined search results 3. (own editing)

DIGITAL TWIN TECHNOLOGY IN THE LOGISTICS LITERATURE

Digital twin technology has already appeared in many industries. With
artificial intelligence and digital twin technology, an intellignt model can be
created throughout the supply chain. Using virtual reality creates a better option
that helps with various tasks such as vehicle loading [9], [12].

The operation and optimization of complex production and logistics
enterprises is driven by actual data and simulation, and therefore requires a multi-
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faceted decision-making approach. Digital enterprise systems are complex, so the
optimal solution may vary depending on the current situation. In decision making,
the digital twin concept can be properly applied, covering the entire lifecycle of a
device or process by forming a closed chain [11].

One of the main challenges in digital twin technology is making real-time
decisions. The object must be constantly tracked and monitored. The Internet of
Things also helps to make real-time decisions in logistics network by calculating,
analyzing and optimizing real-time data. [7].

In our opinion, there is a huge potential for the application of digital twin
technology in logistics. In our view, the two most important areas will be packaing
development as well as transportation development.

DIGITAL TWIN TECHNOLOGY TO IMPROVE PACKAGING

Product and packaging data helps companies increase efficiency, such as
optimizing packaging selection and container loading. Expensive and fraigle
products, such as pharmaceuticals and electronic components are shipped with
sensors that monitor the temperature, the spatial orientation of the packaging,
shock and vibration. The latest version of this type of equipment includes sensors
that continuously transmit data during cargo transportation [16].

One-used packaging has long been a threat to the environment, especially
food packaging. By using the digital twin, errors can be easily filtered out by
designing and then testing the packaging in digital space. Today, more and more
companies are using biodegradable or reusable packaging. The digital twin can be
used to monitor reusable container fleets and their damage [14].

DIGITAL TWIN TECHNOLOGY TO IMPROVE
TRANSPORTATION

Reusable containers are the standards for the logistics industry. These include
reusable crates between standard ocean-going conatiners, aircraft, auto parts
factories and containers for food and beverages to retail stores and end users. It is
difficult to track such containers. Companies must not only control the movement
of containers, but also check for the presence of any damage or contamination that
could endanger future shipments. Using digital twin, collecting and analyzing all
the data helps the decisions maker make the optimal decision. It also identifies
problems such as rough handling of the container and lack of it. The next step in
developing transportation by the digital twin is to include the contents of a package
or container in the digital twin. The digital twin pair of the shipment will act as a
repository for the data collected by sensors. [16].
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SUMMARY

The article introduces the concept of the digital twin, digital technology, and
the history of the development of technology.

During a review of the history of literature, articles on the publications
published so far, with the search words artificial intelligent, digital twin and digital
twin technology were summarized.

The digital twin has already achieved huge success in many areas, but has not
yet reached its full potential in logistics. In this publication, we have presented the
application of the digital twin in logistics.
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I'enpiert Mariii, [lerep Tamam, MimkosbL, YropiinHa

TEXHOJIOT'IA «DIGITAL TWIN» (HU®POBOI'O ITPOTOTHUILY)
Y JOTr'ICTull B JITEPATYPHOMY OI'JISAAI

Anotauist. [Jupposuil 0siliHux 6y6 sunyujeHutl y HUsYi 2any3eil, 6KIo4aiouu 102iCMUKY, 3i CIMEOPEHHIM
HOBUX 2any3eil 00CAIONCeHb. [l GUBHAYEHHS 2any3i O0CIIONCEHHS HeODXIOHO NPOBeCmu KOMNIEKCHULL
ananiz aimepamypu. Binvwicmo n00eil dcugymo y yuhposomy cepedosuuyi, momy 8adxiCIU60 HOBHOK
Mipolo eukopucmamu oo nepesazu. Llugposi nepemeopenns maroms 6acamo nepesaz Hagimv y
00620cmpokogiti nepcnekmusi. OOHUM 13 HAUHAYHIWUX BUHAXO0OI6 4-I npomMuciosoi pesomoyii cmas
yugposuil ositinuk. L{s mexnono2is 6yoe npedcmagiena 6 nyonikayii, 6kuoyaroyu it KOHyenyirn, epcir
ma eapianmu il 3acmocysanns. Mu ananizyemo 00CniONCeHHA YuPBpPoso2o OGIUHUKA 3apa3 i3
cucmemnum o2ns00m aimepamypu. Lleit memoo € eadxciusum 015 aHanisy pe3yiomamis onyonikoeaHoi
cmammi. ILJo6 npoananizysamu YCniwHicms MeMAMudHol 2anysi, Mu CKIAOAEMO piuHuil pagix
onybnikosanux nyonikayii. I momy mu 6UHAUAEMO KilbKa MemMOoOi6é NOULYKY 34 KIIOYOBUMU CTIOBAMU, |
Hagimy KoMOIHOganutl nowlyk. Mema nawoi pobomu - 3podumu npo30py HAYKo8y Npe3eHmayilo memu,
MIHIMI3YIOUU  YNnepeodiceHicmy, 3a  00NOMO20K) WUPOKO20 NOULYKY ONYOIIKOBAHUX OOCHIONCEHD,
nepesasicHo amenilicbkoio mosoio. Mema nyonikayii — cmeopumu Haditiny 6asy sHamne. Mu nposenu
docnidocennss y mpbox bazax oanux. Y Scopus, Web of Science ma ScienceDirect. Knouosi cnosa, siki
Mu wiykanu, 6yau 0OHaKosumu y 6cix mpoox baszax oanux. ITowyk nposoouscs 6 OCHOBHOMY 3d C1O8AMU
WmMyyHUll  IHmenekm, yugposuil O08IHUK mMa MexHoNo2is yugpposozo oeitnuka. Poboma ma
ONMUMI3AYIST CKIAOHUX GUPOOHUNUX MA JOICMUYHUX RIONPUEMCIG GUSHAYACMbCS  (DAKMUYHUMU
QanumMu ma MOOeNOBAHHIAM I, omdice, nompebye 6azamozpanHo2o nioxo0y 00 NPULHAMMS PileHb.
Lughposi kopnopamueni cucmemu CKIAOHI, MOMY ONMUMALbHE DIUEHHS MOJiCe 3MIHIOBAMUCH 6
sanexcnocmi 6i0 nomounoi cumyayii. Ilpu nputinammi piuieHb KOHYenyis yughpoeoeo O8IHUKA Modce
Oymu HAeHCHUM YUHOM 3ACMOCOBAHA, OXONIIOIOUU BeCb JCUMMEGUL YUK NPUCmpolo abo npoyecy
ymeopioiouu 3amKknymuil aanyroxcok. Ha naw noenso icuye eenuuesnuii nomenyian Oisi 3aCmocy8ants
mexnono2ii yugposux 0giunukie y nocicmuyi. Ha naw noenso, 06oma HAU8ANCIUSIUMUMU HANPAMKAMU
0y0ymb pO36UMOK YNAKOGKU MA PO3GUMOK MPAHCROPIMY.

Kaio4uoBi c1oBa: yugposuii 06itinuk; 102icmuka; CUCMeMHULl 0271510 Timepamypu.
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