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Abstract: Planning and cost management is one of the criteria how to successfully manage the company. This
contributes several instruments. One of them are information systems and economic information systems. Several
studies indicate that their use have a lot of benefits. Article discusses the issue of exploitation level of economic
information systems for cost management in Slovak construction companies. The main objective of this article is to
confirm the hypothesis that answers to the following questions: Does the size of the construction enterprise impact on
the exploitation level of information systems in the cost management of construction enterprises? What is overall the
exploitation level of economic information systems for cost management in Slovak construction companies?

1 Introduction and theoretical backround  bookkeeping, invoicing, warehouse management, cost
Civil engineering industry is characterized bymanagementand so on [7].
fragmentation that exists both within individual phases as
well as across project phases [1]. Participants frodd Methodology
various organizations who are involved in a project phase According to several studies the exploitation of
or in different project phases are facing ineffectivenesconomic systems leading to cut off overall company
and inefficiency in their coordination, collaboration andtosts. As already stated in the introductory part of the
communication [2]. Cost management is important issweticle, abroad there are several studies confirming the
of construction company management [3]. Economiassumption that large companies use of economic systems
information systems has become a prerequisite to managea higher rate. Based on these statements, it was setting
companies more efficiently and effectively [4]. objectives of this aticle, which are described in the section
"research sample." Before it is necessary to formulate the
Progress of information and communicatiorbasic research problems.
technologies (ICT) is undeniable in every sector of
industry. Economic information system is a comple2.1 Problem formulation
economic and accounting software for businesses in any In recent years, our environments are driven by
area. It allows for a simple and double-entry bookkeepinghanges in society, fast growth by science, technology
and also includes other modules for managing economsiad knowledge development [8], [9]. Implementation of
agenda [5]. Information economic system (IES) can haformation systems in enterprises is relatively difficult
defined as a set of people, processes, hardware grdcess. Many studies, which are also mentioned in the
software ensuring the collection, transmission, storagetroductory part of the article, it appears that larger
and processing of economic data with a view t@usinesses increasingly using information and
distribution and presentation of information to usergommunication (ICT) systems in general [9]. ICT is a
operating in the management system for the needs of thgéneral term for all systems. Economic systems are one of
decision-making. This general definition of IES is thehe ICT. For managing economic agenda they are being
basis for different types of IS, in particular, the enterprisgsed to a greater extent. This includes activities such as:

information system [6]. It is a system for collecting, «  Bookkeeping,

receiving, selected and information exchange. Economic «  Invoicing,

information systems usually include some modules, as: . Warehousing management
~1~
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e Payroll and human resources, Within inductive statistics were performed statistical
»  Quality Assurance and Control, hypothesis tests (tests of statistical significance).
« Cot management. Statistical hypothesis testing is a process of verifying the
correctness or incorrectness hypothesis using the results
292 Research objectives and methods obtained at random. When testing the statistical

The issue and the objecitve of this article are Cbse[}ypothesis of the research have been observed following,
related to the issue of the use of economic systems in cggperally known steps (www.rimarcik.com). .
management of construction companies. Theoretical 1. Formulation of the null hypothesis (HO), which
analysis and detection of exploitation level of the differerfXPresses the independence of variables, i.e. absence of a
technologies is one of the objectives of my dissertatiofelationship between variables. _ _
Between these ICT include economic systems such as2: The formulation of the alternative hypothesis (HA),
carrier and comprehensive solution of informatiofvhich shows statistical dependence variables, namely the
systems for the management of construction companf@§Stence of a statistically significant relationship between
and construction project management. The main objectiV@riables. o
of this article is to confirm the hypothesis that answers to 3: Determining the level of significance)(
the following: The significance leved is the probablllty of error of

.+ Does the size of the construction enterprisf® first kind, which we do, if we reject the null
impact on the exploitation level of economic informatioflyPothesis (HO) that actually pays. Was determined

systems in the cost management of constructiignificance leve = 0.05 (5%). -
enterprises? 4. Calculation of test statistics and probability.

« What is overall the exploitation level of The test statistic was calculated from the sample,
economic information systems for cost management Which has provided the veracity of the null hypothesis
Slovak construction companies? (HO) the probability distribution. P-value is the lowest

The article also describes the use of economic systeff¥€e! Of significance, leading to the rejection of the null
in various economic activities. Based on the abovayPothesis (HO) - the lower, the more we are convinced
arguments were set as follows hypotheses: that the null hypothesis (HO) is not true and should be

HA1: Company size has a positive impact on thEeiected. . _ _ _
exploitation level of economic systems in the cost ©°- Ihe decision - reject or not to reject the hypothesis.
management of Slovak construction companies. It formulated a conclusion statistical test. If p.<.e.

HO1: Company size has not a positive impact on thi&P < 0,05 null hypothesis (HO) was against the relevant
exploitation level of economic systems in the cosdlternative hypothesis (HA) rejected, which means
management of Slovak construction companies. between variables exists relationship, ¥ p, that is, if p

In other words we can say that large companies wil 0,05 zero hypoth_e5|s (HO) has been rejected. We dld. not
use economic systems to a greater extent. Anothieave sufficient evidence to have argued that there is a
hypothesis concerns the overall exploitation level dielationship between variables. Thgre have been used
economic systems for cost management in SlovdRree degrees values of significance p: o
construction enterprises. *** n < 0.001 - very highly statistically significant

HA2: The overall exploitation level of economicreliﬂonsmp o _ o
systems for cost management in Slovak construction = P < 0.01 - statistically highly significant
companies is good. relationship o

HO02: The overall exploitation level of economic p < 0.05 - significant relationship
systems for cost management in Slovak construction o
companies is not good. 2.3 Research sample and data obtaining

What does it mean good. Exploitation level measured The questionnaire survey featured data collection
at the 5 level Likert scale. Values above 4, we consider #ing the online questionnaire. Link to the online
be very good. Values above 3, we consider to be godiHestionnaire was together with an explanatory covering
All values below 3 we consider to be not good. Thittter sent to respondents in electronic form. The
means that overall exploitation level of economic systenggiestionnaire titled was created as a system of targeted
for const management in  Slovak construction companiégestions designed for contractor and sub-contractor of
will be more than 3. Due to the nature of the problem arf@nstruction processes, planners and architects. In order
the main objective of the article they were selectet® verify the questionnaire, mainly to test the formulation
appropriate statistical methods that can detect and anal@feclarity of individual items, it was a sample of 42
relationships between variables of interest — correlatidiPmpanies and projects, realized within pre-research. The
and regression analysis. The objective of correlation afie-research is the basis for verification of selected
regression analysis is a description of the statisticegsearch sample for research in the realization of a
properties of the relationship between two variables. ~ dissertation thesis.
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Based on this group of companies, it was subsequendye compared between companies. It is expected that large
randomized defined research sample. Choice of subjectampanies behave differently in ICT investment as small
in the research sample was not limited by other criterend medium sized companies (SMEs). The results of the
such as occupation of the enterprise, region or compange can be seen in figure 3.
size etc. It can be concluded that the fundamental
requirement of ensuring representativeness, the sun Blepacomomise Dok e MAGIN IR SR
sample was complied with.

Main characteristics of research subjects in tern
of the size of the company we can see down. Participal e
in the survey and a questionnaire completed by 5 micr3 ” ' :
companies, 10 small companies, what constitutes 23.87
of the research sample, 15 medium-sized companies, w
constitutes 35.71% of the research sample and 12 la

enterprises, representing 28.57% of the sample (Figure *°

lWicro-companies
11.80 %%

Lerge companie g

28.57 %

Gumonsuo 150
sourinsse Apeny

owobeuew Gursnoyo BpA

2
Medium-sized companies Figure 3 Exploitation level of economic information systems for
35.71 % cost management

As regards the use of economic information systems is
the most used bookkepeeing module. This is true for both
enterprise groups. The trend of using in individual
Figure 1 Characteristics of the research sample by size of modules of economic information system is very similar.

construction company The difference is mainly in the utilization rate. Large
companies used each module a greater extent. The most

. 3,’,,",{’:',‘;‘?,,;:9“’“ :zmi"g&" significant difference is in the module of Quality
@ Trnava region @ Nitra region assurance and cost management module. The exploitation
@ Banska Bystrica region level of economic information systems for cost

management in large enterprises is 4.06. The exploitation
level of economic information systems for cost
management in small and medium-sized enterprises is
only 2.78. Based on the descriptive statistics we can say
that company size has an impact on exploitation of
economic information systems for cost management.
Correlation analysis was carried out in the form of
correlation matrix, prepared for all variables. To express
the degree of correlation dependence between variables in
the correlation matrix was used so-called The Pearson
correlation coefficient pairwise. Using a two-sided t - test
within T - distribution of the test statistic tests were
performed statistical significance correlation coefficients.
The hypothesis H1 assumes that company size has a
positive impact on the exploitation level of economic
Figure 2 Characteristics of the research sample by region jnformation systems in the cost management of Slovak
construction companies.. The results of correlation
3 Results analysis have confirmed the hypothesis H1. For variable

The aim of this survey was to understand and verify thgas calculated correlation coefficient r = + 0.407. Using
effect of size on the use of economic systems. Endpoints
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the statistical significance test of the correlation
coefficient using two-sided t - test, we have demonstrated Hypothesis H2 assumes that The overall exploitation
a highly statistically significant relationship with thelevel of economic information systems for cost
corresponding value of p = 0.002, where we note thatrpanagement in Slovak construction companies is good.
<a, that is, p <0.05. Based on the research it can be confirmed.

To verify another hypothesis is necessary to evaluate
the overall scores for the use of economic informatio@onclusions
systems for cost management. To verify another Economic information systems can be seen as a
hypothesis is necessary to evaluate the overall scores d@fialler group of information systems used for
the use of economic information systems for coshanagement of companies in each field. Their benefits
management. It is also very interesting to see the relatiyfe described in various literature. These benefits are
share of enterprises that exceed a value of 3, whigdyisputable. There are several surveys and studies that

represents good exploitation level. address the benefits of using economic information
systems. Important it is to monitor the level of use of
ey TIRAKIMARIRGE) anoimome these systems in various industrial sectors. It is equally

important to monitor this parameter in different markets.
Both hypotheses in Slovak construction companies were
confirmed. Here and opens the way to other markets, and
industrial areas. It is necessary to compare these results
with other countries. There is also space to move this
research, such as the V4 countries that are very similar in
some parameters.

Mean
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Abstract: The present paper deals with experimental testing of the readability of RFID transponders in the sputtered
magnesite dust layer under different conditions. In the first part of the article describes the measurement and the
used.equipment. The second part includes the creation of experimental model with a subsequent evaluation of
measurements for the purposes of carrying out verification of the applicability of the selected RFID transponders in the
circumstances. In conclusion, the publication is evaluated the progress of the experiment and the results of
measurements determining the environmental conditions and meets the requirements of the application.

1 Introduction dust and weather conditions such as cold water and that

Meaning applications of RFID technology in thealter the structure sputtered layer of magnesite. The
monitoring of material flows is to ensure optimal flow ofimpact of these factors was verified experimentally in
information about the production and traceability ofaboratory conditions in expert laboratory of identification
individual items monitored in real time. Monitoring thetechnologies at the Department of Manufacturing
material flow at the production plant in real time wouldanagement, — Technical ~ University —of Kosice.
create ideal conditions for enhancing the quality o¥leasurements were carried out, which were intended to
production but also the safety of their operation. Theerify the readability of RFID transponders under the
application provides a solution for increasing the qualitifluence of external factors, which were found at the

of service and productionits essence is to monitor the Prémises of the mine.

motion of transport batch through the application of RFID . )

technology. Since no one has so far to address the impaets  Description of experiments _
of magnesite functionality RFID systems, yet. It was |N€ experiment was set up to generate real operating
necessary to to make measurements and choose the rfgiditions to ensure the testing of selected RFID

transponder for applications of RFID technology in terméansponders [3]. Realization was subject to the creation
of magnesite mine [1], [2]. of a model simulating real conditions of operation in

magnesite mines which are magnesite dust and weather

e . . conditions. The required magnesite layer on the surface of

2 ldentification of external factors with e RFID transponder in the range of 10-20 mm was
measure of their impact on the formed by sputtering the magnesite powder to the surface
readability of RFID transponders of the RFID transponder. Furthermore, magnesite was

In the real environment of operation magnesite mingglded to the water in the described proportions and was
affect the quality parameters of the RFID technologglso exposed to low temperatures due to external

products especially magnesite external factors such gigwulation imaginatively.
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211 Used equipment A.3 - applying a layer of the magnesite powder to the
To ensure the required outputs of each measuring sifirface of the RFID transponder of thickness 10 mm with

the impact of the magnesite dusty layer on the readabilitye addition of water in a 1: 1 (g / ml).

of the selected RFID transponders were used elemedtgl - applying a layer of the magnesite powder to the

listed in Table 1. surface of the RFID transponder 20 mm thick with the

addition of water ina 1: 1 (g / ml).
Table 1 The inventory of the equipment used for the
implementation of measurement

Manufacturer Model
UHF RFID - Speedway
Impinj .
reader Revolution
S A Alien ALR-8696
antenna
RFID Impinj Speedwa
middleware Py P Y -
UHF RFID Confidex Ironside™ Gen igure 2 Diplaying the the magnesite powder coating Iayér on
transponder ] the surface of the RFID transponder 20 mm thick with the
addition of waterina 1: 1 (g / ml)
Surface TESTO 905 A.5 - applying a layer of the magnesite powder to the
termometer surface of the RFID transponder of thickness 10 mm with

the addition of water in a 1. 1 (g / ml), followed by
Configuration _of the elements involved in _theff€€zing at-3.5° C. .
measurements: A.6 - applying a layer of the magnesite powder to the

RFID antenna located at a distance of 1 m from the RFf@rface of the RFID transponder 20 mm thick with the
transponder. addition of water in a 1: 1 (g / ml), followed by freezing at
-3.5°C.

Figure 3 Displaying the the magnesite powder coating layer on
the surface of the RFID transponder 20 mm thick with the
addition of water in a ratio of 1: 1 (g / ml), followed by freezing

at-35°C

& i . y 3 Measurement results
Figure 1 Displaying the configuration measuring elements The evaluation software was a product of Impinj and
basic readability endpoint was selected parameter number

A.l - applying a layer of the magnesite powder to thgf readings in a single measurement.
surface of the RFID transponder of thickness 10 mm.

A.2 - applying a layer of the magnesite powder to the
surface of the RFID transponder of thickness 20 mm.

~8~
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the addition of water in a 1: 1 (g / ml) reached 55.7
loaded. Decline in the value of the average number of
load from baseline (set in A.0) is negligible within the

testing and implementation of reading the RFID

S— transponder is in these conditions without problems.
.= A.4 - average number of load for testing the readability of
TestRun1Statistics Rate the application of a layer of magnesite powder to the

e T : surface of the RFID transponder of thickness 10 mm with
s : the addition of water in a 1: 1 (g / ml) reached 55.7
oz 5 ° loaded. Decline in the value of the average number of
e s load from baseline (set in A.0) is negligible within the
. e testing and implementation of reading the RFID
e iation evetarm transponder is in these conditions without problems.

Figure 4 Sample of Impinj evaluation system . »
A.5 - average number of load for testing the readability of

The values of the measurements of the readability #t€ application of a layer of magnesite powder to the
the RFID transponder are listed in Table osurface _o_f the RFID transponder of thickness 10 mm with
The number of measurements in a single configuratidh® addition of water in a 1: 1 (g / ml), followed by
element has been established and implemented in {Hg€Zing at -3.5 ° C reached 54.1 loading. Decline in the
number of 500 measurements. To ensure the possibility'\GHue of the average number of load from baseline (set in

comparison of the values of the quality parameters wefe0) iS negligible within the testing and implementation
then calculated the arithmetic mean [4], [5]. of reading the RFID transponder is in these conditions

without problems.
Table 2 Table of measurement parameters and final results ~ A-6 - average number of load for testing the readability

Thicees [T of the application of a layer of magnesite powder to the
of the of the Avenge | arence surface of the RFID transponder of thickness 10 mm with
bbb [ U readabili the addition of water in a 1: 1 (g / ml), followed b
S| maverial | materiat | A9V | oo ing within | O Unreadability : - 4+ g/ mi, wed by
layer layer agventest | M3 singletest freezing at -3.5 ° C reached 53.8 loading. Decline in the
[mm] ra value of the average number of load from baseline (set in
Al 10 20 - 56,4 ] . .. L . . .
a2 20 20 = ) o A.0) is negligible within the testing and implementation
A3| 10 20 H:0, 50 % 557 0 of reading the RFID transponder is in these conditions
Al 20 20 H:0, 50 % 557 0 H
B = == == = without problems.
AB 20 -3,5 H:0, 50 % 538 0

A.0 - average number of loading for testing the readabili§zonclusion

cue direct manner without adding external factors reachEgom previous data measuring of the impact of the
57.0 loading. Said value is found to be a fundamental aftgnesite dust layer on the readabilty of RFID
is then compared with the values in the individual testetfansponders can be reported following that zhr magnesite
The comparison of these values can be determined fg¢nd on the surface of the selected RFID transponder
inference from measures. does not affect its readability, even under the influence of
A.1 - average number of loading for testing the readabili§xternal factors such as the presence of water and in that
when applying magnesite layer of dust on the surface #fe measurement range or freezing temperatures. It is
the RFID transponder with a thickness of 10 mm reach@@ssible to implement the right RFID technology in an
56.4. Decline in the value of the average number of lo&hvironment with a high concentration of magnesite by
from baseline (set in A.0) is negligible within the testindinding does not affect the functionality of UHF RFID
and implementation of reading the RFID transponder is f@échnology.

these conditions without problems.

A.2 - average number of loading for testing the readability

at application layer magnesite dust on the surface of tRefer ences

RFID transponder thickness 20mm reached 56.Bl] BALOG, M., STRAKA, M.: Logistické informané
Decline in the value of the average number of load from systémyKosice, EPOS, 2005. (Original in Slovak)
baseline (set in A.0) is negligible within the testing an{P] BROWN, D.: RFID Implementation New York,
implementation of reading the RFID transponder is in McGraw-Hill Osborne Media, 2006.

these conditions for seamless .. [3] BANKS, J., HANNY, D., PACHANO, M. A,

A.3 - average number of load for testing the readability of THOMPSON, L. G.:RFID Applied London, Wiley

the application of a layer of magnesite powder to the Press, 2007.

surface of the RFID transponder of thickness 10 mm with
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Abstract: Nowadays huge of goods is transported by road although there is requirement to greener logistic.
Unfortunately if rail freight transport wants to be competitive to road transport, many changes must be done. Slovak
railways freight transport has many barriers and bottlenecks and although private carriers are not real competition right
now, later situation can change. So there must be new ways how to improve goods transport while anticipating resource
and environmental constraints. From that point of view, implementation of RFID technology sounds as good solution
for increase of competitiveness of rail freight.

1 Introduction 2.1 Characteristic of the Slovak railway freight
Railway transport depends on the amount of rail transport
infrastructure, and railway capacity is a function of three There are more than 30 different freight transport
basic areas which influence it. Firstly, it is theoperators in the Slovak Republic, but Zel¢pai
management of flows and operations, secondly, hospolothog’ Cargo Slovakia is still the biggest one. The
efficiently resources and assets are used, and finaityain business of ZSSK Cargo Slovakia, a.s. is the
overall basic track structure. Railway transport is a copgrovision of rail freight transport services, and the
topic to nation economies, as it supports employment esmpany performs transport and commercial activities on
well as economic growth. And also because of its glob#iie basis of valid license to provide transport services
character, actions must be more effective which asks fiasued by the Transport authority. The market share of the
stronger international cooperation. Transport is at itompany in the rail freight transport in the Slovak
crossroad in Europe nowadays. European western aRepublic in 2014 amounted to about 80 percent. In
eastern parts are not united and that is the reason wdgdition to the ancillary services directly related to the
they do not fully reflect the transport needs. To keejnplementation of freight and combined transport, its
transport greener means to use more of railway transpsecond main product is services related to leasing rolling
and intermodal transport for freight, which has mangtock, maintenance and repair [1]. National freight
advantages in comparison with “traditional” transport, fotransport together with international freight transport was

example: more than 36 million tons of goods in 2014 [2]. Thanks to
- relatively low costs on medium and long distances, its solid market position, other private carriers are not real
- safety, competition right now. On the other hand, huge
- less emissions, competition can be felt from the road freight transport
- low agricultural land is occupied by railwaywhich still dominates in the Slovak Republic. Although
transport, there are many disadvantages beginning with the customs
- in comparison with road carriers there is lower trafficontrol (still carried out on Slovakia-Ukraine border) thru
restriction ... etc. differences in technical standards between countries to the
different level of infrastructure finally, two biggest
2 Situation of the Slovak Republic advantages — costs and speed — overtrumped

Nowadays there are many various economicélisadvantages of the road transport. Another very topical
opportunities for Slovakia thanks to transport corridorgroblem is lack of information about containers. It is the
for example access to new markets or increase potenfi@®son why it is necessary to focus on automatization on
of logistic functions. New TEN-T corridors help tofreight railway transport.
produce very positive impacts not only on the economies
of big cities but also for local urban systems. The main Nowadays the registration and numbering train sets
reason is that investments become more attractive afl¢f manually. Automatization will bring many positive
also the increase of local opportunities for innovativéactors to the train controls. To the main advantages
systems and new services are predictable. Plus bigéélong for example: _
using of communication and information technologies - increasing of service quality,
should provide new opportunities for increasing - Possibility to monitor shipment by customers,

availability in an intelligent way. - shortening the journey time,
- lower rate of error due to human factors,

- higher efficiently transport thru monitoring,
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- elimination of paper documents, etc. - increasing the quality of inventory management by
But there are also other areas where automatizatioeduction of losses and inventories,

could be useful, for example: - as it is contactless technology, the identification of
- monitoring of the wagon technical conditions, the object requires neither precise positioning nor
- date of last repairs or maintenance, etc. visibility,

The system which fits into the required concept of - at the same time hundreds of tags can be identified,
transport telematics is very successfully developed. The - during the process the information could be added ad
system is RFID - Radio-Frequency IDentification baseHoc,

on radio frequency technology. - reducing the operation costs by unattended
operation,
3 The usage of RFID technology - encryption possibility,

Some experts believe that RFID is able to replace - counterfeiting is difficult.

barcodes in future. Truth is that both technologies have . . ,
advantages and disadvantages [4]. Among main RFID RFID has many  ways O_f use in freight traffic,
disadvantages in comparison with barcode belong: especially by ra_|I. For examplg. :

- higher price especially infrastructure components as ~ exact I_ocatlon of the consignment is clear,
sensors, terminals and RFID antennas, - cargo |s_proFecteq against thgfts or losses,

- higher demands on data throughput of IS as mass - INformation is topical and in-time,

reading of tags could during a short-term overloaded the ° information can be collected on consignment.
informgtion ssstem 9 Because of that, the RFID tag must be placed at the

- higher price of information carriers designated place to prevent thefts, losses or consignment

- it is impossible to read information by eyes (but lamages during the transport. o
this case printable smart labels can be used), 'I_'here are many countries where wagons trackmg IS

_ physical properties of signal spread (for examplgamed out by barcodes. But they are not suitable in bad
metal or liquid) and RF devices give restriction, or dusty weather as reading can be distorted. But RFID

- the need of a pilot solution to validate the technolog gs are readable as well. AI$0 reading distance is several
imes bigger in comparison with bar codes.

parameters.
On the other hand there are more advantages, for . .
example: 4 RFID technology in the Slovakian
- automatic identification can be done without direct  railway transport
sight, Freight wagons marking composed of letters and
- huge data capacity, numbers system. The system is the same for all railways,
- information is given in real time which will improve members of International Union of Railways (UIC) and
the quality of production, Organisation for Co-operation between Railways (OSJD).

- it is possible to not only read information but also
write (if necessary),

code of wagon interoperability

country code

own wagon number -
operating characteristics

serial number within the
production series

control number

type of railroad freight
wagon

o | rooe

Figure 1 Railway freight wagon’s marking
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The identification of wagons (currently in the Slovak - saving work of employees,
Republic) is carried out by hand, railway stations - location tracking,...etc.
employees identify a train set or wagons. Employees But also railway companies use RFID will bring many
personally come over to a wagon and write back numbdrenefits such as:
to the consignment note. After that the numbers are put - better evidence of train sets and individual wagons,
into the information system in the computer unit by - check trains arrivals and departures to and from the
another employee. Such wagon identification brings risitations of destination for consignments,
of errors. - monitoring of the shipments,

Applied RFID technology allows to read a wagon’'s - in case RFID are with sensors, there is possibility to
number automatically after passing through the gate [3jave additional information about temperature,

[6]. Then transmitting signal from an active RFID tag isicceleration of moisture, grade or pressure
transmitted to the computer unit. It is managed by an

employee, who detects the change of state of the wagon. . .
Important information is that RFID tags contains huggI Selection of suitable RFID tags under

amount of information about wagons. That means more SPecific conditions and its methodology

than only 12 digit-wagon-numbers but also the date of the Lots of different RFID tags are on the market
technical inspection, the condition of the wagon, the typeowadays. User selection is because of it difficult and
of goods, goods quantity carried in wagons and lots 8Pod methodology will facilitate RFID selection [7].

other information. Specification of parameters in the program displays a best
result or results.

RFID technology implementation brings: Step 1 is defining supplies of different producers and

- correct shifting of wagons which brings correct train§hoosing a right system. Depends on requirements, the

forming, system can be passive, semi-passive or active.

- detection of wagons downtime, Step 2 is defining objects of transport that are wagons

- train speed monitoring, and loading units from various producers.

- statistical evidence of wagons, Step 3 is selecting of suitable tag. Important is

- monitoring of the wagons movement on the railwajnaterial, where RFID tags will be placed but also

system. distance, because by then is possible to select the frame

Lacking in information system is adequate téate. Frame rate may be low, high,_ultra high, mi_crowave
mentioned conveniences in Slovak railway stations. fiequency or the latest frequency is the ultra-wideband.
means that detection of wagons number is hand done, dffluirements for registration of the RFID tag can be
then database is creating by manual register the wagorfliMided into read-only tag, tags on one write or rewritable
the system. If RFID technology will be applied, suchags.
database will be accomplished automatically. Slovak Step 4 is necessity to solve the problem how big
Railways, which missing electronic documents antternal memory is required. Standard is 96 bit memory,
records about the date and time of arrival and departurelft the memory tag can be programmed 96 bit + 1 or even
the train set now, will be fully informed just in time.the possibility to program the tag memory with integrated
Information from the RFID tag will be transmitted in toSensors 96 bit + 1 + sensor (acceleration, thermal,
the information system, in which will be possible to locateressure, moisture, sensitive to chemicals, ...)

a particular wagon, records of dangerous goods, identified Step 5 the RFID tag is well defined, but the contractor

individual consignment and other features. may still consider the use of active, semi-active or passive
tag. During making a decision, into account is taken a
5 Proposition of tracking system for need_ (_)f own power supply. Last question is, _if therel is
loadina units and train set possibility of using own resources to communicate with
oading the sensor.

The identification of the exact trains and cargo units
positions, further collection of information about the
consignment and safety of transported cargo are the majn . .
role of the RFID technology in railway transport. af The concept of placing and data reading

RFID identification has many advantages, especially: by RFID technology

Step 6 is selection of suitable RFID tag is finished.

- increase the safety of the cargo unit, Figure 2 shovys possible_ placement of RFID tag should
- reducing of operating costs for printing documents, Mmeet the required functions plus reached maximum
- easier and quicker reporting of the cargo unit, uptime. Simultaneously must not be threatened by
- Operation cost Savings (for example ma”mg Costﬁnvwonmental |nfluence$. It is |mp0rtant that the tag IS
archiving, office supplies..) place_d on the wagon in a manner be;st su[ted to the
- labour saving and labour costs savings, location of the reading device on a railway line. Even
- maximizing effectiveness, when train speed is high, location of tag must meet

criteria, especially that reader was able to thoroughly and
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quickly read information from the RFID tag. Design of (available: 10, March, 2016)

reading device and its construction must be resist to tfg BALOG, M., STRAKA, M.: Logistické informagé

climate changes and external environment as changes ofsystémyBratislava: EPOS, 2005, p. 208. (Original in

temperature, wind, solar radiation, humidity would Slovak)

damage a device designed to read the RFID tags contgeislZOLOVA, J., CHABADOVA, L., JAMNICKY, D.:

which are placed on wagons. Construction equipment, as The use of RFID technology with a focus on ZSR

well, must be adapted to mention various conditions. The Proceedings of the 2nd PhD. research work - Kosice:

construction must be fixed to the ground on a concrete TU, F BERG, 2011 p. 31-35.

foundation, which, in case of bad weather, to avoiff] KERN, CH.: Radio-frequency-identification for

damage or destruction. security and media circulation in librariesZug,
Switzerland; 2004.

Review process
Single-blind peer reviewed process by two reviewers.

e w i) e SLINT
Figure 2 Possible placement of RFID tag in real conditions [3]

Conclusions

Nowadays shows, that way, how to improve railways
services in Slovakia is to implement RFID technology. It
brings benefits to all involved partners — for railway
companies, carriers and customers as well. The main
benefits are:
- possibilities to optimize logistics ways and processes,
- quick information among all partners which are involved
and government offices,
- reduction of costs,
- higher efficiency of supply chain...
RFID is modern technology which significantly can
change the capabilities of involved company to acquire
data about the properties and location of any entity that
can be physically tagged and wirelessly scanned within
certain technical limitations.
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