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1 Current knowledge of topic 

The basis for a control of transport processes, regardless of transport mode, 

is availability of reliable data about status of elements (objects) used in the 

processes. For example, in case of control at transport nodes, it is desirable to have 

information about both vehicles and current traffic situation at the node sufficiently 

before the arrival of the vehicles at the particular node. Information on the traffic 

situation on main lines is usually available, but other information are still unavailable 

or unreliable. 

State-of-the-art of research in the field of RFID on railways and approaches 

used 

Hell and Varga (2018) are engaged in research on vehicle identification in accidents. 

Another direction dedicated to a communication between elements on wagons 

is presented by Ußler, Michler and Löffler (2019), who carried out radio technical 

analyses concerning the mobile radio connection of elements on wagons in a railway 

environment in which large metal masses have a significant influence, in which the 

positions of the sensor and RFID tag were evaluated, while also not forgetting the 

communication between the vehicle and the information system. The topic is also 

addressed by Balog, Semanco and Simeková (2015). The field of selection of suitable 

tags was dealt with, for example, by Hricová (2016), who lists the conditions and 

methodology of selecting suitable tags in several steps. In their paper, 

Fernández et al. (2009) present a prototype of RFID technology on railways called 

Transf-ID, which was created on the basis of their own research and which describes 

RFID usage on rolling stock, bogies, axles and swap bodies. 

System features and requirements for placing RFID technology on the vehicle 

According to Hranický, Šperka and Čamaj (2021), the basic property of the RFID 

system in rail freight transport is the ability to identify elements, train, wagon 

or shipment at each point of the transport chain. According to Mašek, Kolarovszki 

and Čamaj (2016), RFID tags must be resistant to environmental influences 

in the railway sector (here they coincide with Fernándéz et al., 2009 and Balog 

and Mindas, 2016), cheap and scalable, but also energy-efficient and self-sufficient. 
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1.1 Freight railway undertaking information systems 

Current IT support in the field of local control is insufficient and reduces 

the efficiency of resources used in a traffic node. The figure below shows 

the information systems used by the railway undertaking for traffic planning 

and control. 

RU planning and control information systems

Tr
ai

ns
En

gi
n

es
D

ri
ve

rs
W

ag
o

ns
Sh

ip
m

en
t

St
af

f

Mid-term plan Short-term plan Transport preparation Transport Evaluation

DISC M

ELITE/GPPS

KASO

APS

ZEVO-O ÚDIV

DISC OŘ
ELITE/GPPS

TMS

CNP

CVA

SIMON

PRIS

 

Information systems for planning and control (author using OLTIS Group, 2021a, 

2021b, 2021c, 2021d, 2021e, 2021f, 2021g and ČD IS, 2021) 

1.2 Traffic control and decision-making at a node and its 

surroundings 

At the same time, each activity has defined the required resources (staff) and thus 

the need for these resources is subsequently defined (Mazač, 2021). According 

to Šperka (2020), most of the processes in train-formation stations except large 

marshalling yards are carried out at the limit of feasibility (of course, 
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depending on peaks). However, rationalization without the deployment of effective 

tools would rise demands on staff in traffic offices, who already usually hold more 

functions and their workload is high (Šperka, 2020). The processes of control and 

decision-making in the traffic of a node and its surroundings have been solved 

in the past using methods of operational analysis, which includes analytical and 

statistical methods and approaches. Some approaches were heuristic, as is stated 

e.g. in the textbooks entitled Operational Analysis in Railway Transport by František 

Brandalík and Pavol Kluvánek from 1984. In case of trains approaching the node or, 

more precisely, the marshalling yard, Brandalík and Kluvánek (1984) deal with 

statistical investigation of the input flow of trains. However, Houda (2020) mentions 

that the absence of a realistic plan (what will actually happen in a particular shift 

in the next hours or minutes) arising from several planning stages, moreover 

with the help of information systems, does not give dispatchers any really usable 

instructions according to which they should control the traffic, because all scheduled 

activities are no longer valid at the moment. Because there are several exceptions 

that have changed the plan and it is therefore almost useless. According to 

Houda (2020), in case of high delays of freight trains, train-formation stations serve 

as buffer against further transmission of the delays over the network. He mentions 

that in case of infrastructure closures or other circumstances and the resulting high 

delays of trains, conflict situations arise when deciding which of the arriving trains 

should be preferred. He points out that the operational information system (PRIS), 

which provides the dispatchers with information on the shipments 

and the composition of the train, has no process-optimization mechanisms. 

The same case is the line control system DISC OŘ.  

Kopecký (2021) argues that all decisions on the order of receiving of trains with 

regard to wagons transported to certain directions and with regard to scheduled 

departure times of trains is very difficult, moreover with regard to cases in which 

an arriving train transports priority wagons or wagons with a fixed transfer between 

trains. Houda (2020) adds that in situations where arriving trains have high delays, 

it is almost impossible for a dispatcher to predict the times necessary to carry out 

activities with trains and make optimal or at least good decisions based on previous 

experience. Although the dispatcher has information about the current location 

of the train in the DISC OŘ system, in many cases he is not able to estimate the time 

of arrival (ETA) at the station, because there are, e.g. one or more bottlenecks 
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on the train route. Outcomes from the systems reflecting the traffic and related 

information on load handling that would be available throughout the transport 

network are insufficient (Houda, 2020). Mazač (2021) claims that this functionality 

is achievable despite its considerable complexity. It also states that the impact 

of the decision to give priority to the one train over another is not even 

approximately automatically compared, or that the system does not provide 

with feedback resulting from the tasks carried out. 

1.3 Radio block control system 

The radio block system is based on similar principles as the European Train Control 

System (ETCS), but with many simplifications. According to Veselý, Kačmařík 

and Pavel (2019), the radio block signalling system is based on wireless 

communication between vehicles and control centres via public data networks 

and on train indication using GPS position messages and entering position codes 

by the driver. This simple system does not achieve the same level of safety, 

but practical operation has proven to be a viable and effective solution for traffic 

security on less used regional lines. The basic components of RBS are the radio block 

centre (RBC) and the vehicle unit (RBV). Based on the analysis of experience (on-site 

investigations, empirical results, statistical data), the following are examples of some 

of the shortcomings which have been identified.  

• The system is not 100% reliable in terms of determining the exact position 

of the train. 

• The reliability of the data communication between the RBC and RBV is only 

about 80%, failure occur, for example, in hilly terrain. 

• The system is not able to detect and actually check the track occupancy 

at a station. 

• Many operations are dependent on their faultless execution by the staff. 

1.4 Summary 

Based on a literature review and analysis of the current state of railway operation, 

two basic barriers to seamless flow within the supply chain can be defined. The first 

barrier is the lack of relevant information about vehicles and trains available 
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at nodes, which can be solved by technology of automatic object identification 

and tracking. The second barrier is deficiencies in the traffic control systems 

themselves, especially in the sections of infrastructure and the times before 

the arrival of the train at the node, where the dispatcher does not have the relevant 

information – see the first barrier – but even if he did, he has no tool supporting 

decision-making in demanding situations, either on the network of regional and main 

lines adjacent to the node or in the node itself.  

2 Objective 

The thesis deals with the proposal of a way of obtaining and sharing reliable traffic 

data as well as the proposal of dynamic traffic control.  

The aim of the dissertation is to propose the possibility of removing barriers 

to ensure uninterrupted digital flows of information through automatic 

identification system and usage of information in the processes in railway freight 

transport nodes and on sections adjacent to transport nodes through the system 

of dynamic control including decision-supporting features. 

3 Methods and solution approaches 

Methods and approaches applied in the thesis are described in the following  

sub-sections. 

3.1 Fuzzy logic and multi-criteria decision-making method 

Multi-criteria evaluation methods make it possible to assess the different importance 

of criteria by using different weights, as stated, for example, by Fotr (2006). 

Next, submits that, as a general rule, the procedure for evaluating variants lays 

weights for the various criteria, which reflect the importance of each criterion, 

applying the rule that the more important criteria are assigned higher weights. 

The method of fuzzy logic and standard methods of multi-criteria decision-making 

are used to design the decision support system of dispatchers. According to Klapka, 

Dvořák and Popela (2001), the problem of multi-criteria decision-making can be 
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characterized as "a set of possible variants (decisions, solutions) is given and we have 

to choose the variant that is as best as possible with respect to the given set of criteria 

(viewpoints, characteristics)". And it further describes that both quantitative and 

qualitative criteria may occur among the criteria considered. It adds that 

'quantitative criteria make it possible to establish criteria values for each variant'. 

Various methods are used to determine the weights – in the case of this work, point 

scales and the determination of the order of applied criteria are used, because in the 

operation of railway transport the decision depends on the ranking. The method 

used for the evaluation of criteria and achievement of goals is fuzzy logic, as it largely 

corresponds to the way traffic dispatchers make decisions. Its application will largely 

preserve the existing non-automated processes (those that are desirable and 

effective), which precede the decision-making process of dispatchers in nodes and 

follow up on specific decisions. Fuzzy logic, according to Fuzzytech (2009), 

is a mathematical branch that denies the traditional assumption that everything 

in the overall area of reasoning belongs to a given area of reasoning or does not 

belong – this theory determines "how much" an element belongs to a set or not. 

3.2 Heuristic approach 

According to Tomek and Vávrová (2000), it is possible to encounter the fact that 

the existing mathematical methods cannot be successfully used or their use is even 

impossible due to the specific nature of the problem being solved. In these cases, 

a heuristic approach can be chosen, which consists in finding a solution using 

an algorithm that the researcher thinks leads to a solution, but is unable to prove this 

idea by an exact method and formulation. Klapka, Dvořák and Popela (2001) mention 

that "In operations research, the heuristic method is characterized as a method 

for finding "good" solutions (i.e. solutions close to optimal) using an intuitive approach 

and at reasonable computational costs." In conclusion, Tuzar, Maxa and Svoboda 

(1997) state that "The quality criterion of a heuristic method is mainly practical 

experience gained through their use". 

3.3 Query method with expert estimation elements 

Personal interviewing of experts, employees of the operation is used 

in the dissertation. According to Kozel et al. (2006), this is the most traditional type 
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of questioning, which consists of direct communication between the interviewer 

and the respondent. According to him, the primary data are obtained on the basis 

of interviews. The results of the interviewing were then used as a basis for the use 

of the expert estimation method, which is based on anonymous cooperation 

with experts and experts among themselves anonymously. According 

to Štědroň et al. (2012), the expert estimation method itself can be used to obtain 

new original ideas. 

4 Results 

The dissertation deals with a proposal to remove some barriers in rail freight 

transport. The areas covered by the proposals and the results achieved are 

in the green scheme.  
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Proposals and other parts of the transport system (Author) 

4.1 Proposal of a system for decision-making of 

dispatchers in nodes 

The proposal consists in modifying the interface of information systems 

and modifying traffic control process, respectively introducing decision-making 

support, which consists in evaluating individual trains approaching a node using 

multi-criteria method and fuzzy logic method, prioritizing these trains and issuing 

recommendations to the dispatcher. With train prioritisation, which in practice 

means the establishment of the train processing order in the marshalling yard 

and has an impact on the actual approach of particular train to the node, it will make 
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it easier for railway operator dispatchers and infrastructure manager dispatchers 

to make operational decisions based on the outputs of the automated train 

evaluation system. It should be noted that the trains that enter the comparison have 

a planned or estimated arrival from the marshalling yard within a floating time 

period of the day. For entering input data, semi-automated calculations 

and evaluation of trains, it is possible to use MS Excel tool or software developed 

by the author within the Student Grant Competitions project. 

Design of interfaces for communication between operational systems 

The proposal is based on the extension of the TAF TSI regulations with regard 

to node or marshalling yard, where the following parts of the transmitted data 

should be modified: 

• Path request, 

• train preparation, 

• train running forecast, 

• information in case of traffic disruption, 

• estimating the time of handover and arrival of the wagon (ETI/ETA 

of the wagon), 

• wagon running, 

• interchange reporting. 

Train prioritisation 

Train evaluation and prioritization is proposed as a two-phase. The first phase 

entitled “Evaluation of train composition” evaluates the wagons and determines 

the “priority” of the train from the perspective of transport of consignment 

and marshalling yard technology. Standard methods of multi-criteria decision-

making are used in this phase. The second phase called "Traffic situation evaluation" 

is based on evaluation of individual trains from the traffic point of view – positions 

of trains in the network and estimated time of arrival. ´Fuzzy logic method is used 

in this phase. 

Evaluation of train composition 

To determine or evaluate the priority of trains when deciding on the priority 

admission of trains to perform technological tasks in the marshalling yard, 
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the method of multi-criteria decision-making based on assigning the number 

of points to each criterion is used.  
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Evaluation of train composition – algorithm (Author) 
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Selected criteria describing the train composition and thus the impact on duration 

of the technology in marshalling yard. A point scale based on assigning nine points 

to the most important criterion and one point to the least important criterion is used 

to determine the priority of a train. The principle of positive and negative criteria 

is applied to each criterion, which aims to give priority to trains that require less 

resources or shorter processing time at the marshalling yard. The principle 

is to multiply the resulting value of the train for a given criterion (e.g. the number 

of wagons not going over the hump) by (-1). The value of the criterion is therefore 

subtracted from the overall rating of the train, which results in the train travelling 

more such wagons has a worse rating than another train with otherwise the same 

parameters. The weight of the criteria is determined by expert estimation 

in cooperation with the railway undertaking's dispatchers. In order to ensure 

the comparability of individual criteria values for specific trains, weights were 

standardized (relating the weights of individual criteria to a single whole). 

Evaluation of each wagon in the train set is performed according to the wagon point 

scale, which evaluates the "weight" of a particular wagon. Subsequently, the trains 

are compared with each other and a sequence according to the resulting values, 

which are the sum of the values for each criterion is issued. The highest priority 

is given to the train that has the highest value of the sum of the criteria. The value 

of the train priority according to train composition is also one of the criteria that 

is used in determining the priority of the train based on the traffic situation  

– the values of the criterion are added to the overall result. To ensure the significance 

of the evaluation of trains the values are multiplied by 100. In the 

scheme of the algorithm, the criteria are indicated in green. The agents entering 

the process are marked in yellow and placed to the left of the dark gray rectangles 

showing the activities of the algorithm. The blue color shows the current state within 

the algorithm.  

Traffic situation assessment 

Based on the evaluation of the traffic situation, the algorithm suggests the order 

of train processing and suggests to the dispatcher the procedure for working with 

the train using a verbal instruction.  

The algorithm uses the result of the evaluation of train composition as an input 

criterion –a white cell in the diagram. Furthermore, the algorithm uses the criteria 
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values (green color) obtained from the railway undertaking's information system. 

In case of ČD Cargo, it is the DISC OŘ dispatching system (purple color). Process 

inputs are marked in yellow and placed to the left of the dark gray rectangles 

showing activities. Current state step within the algorithm is in blue.  
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Traffic Situation Assessment – algorithm  (Author) 

The fields with expert estimation are not part of the standard routine process but are 

needed only for the initial setting of the algorithm for a particular railway node. 

To assess the traffic situation, criteria were set for the evaluation of individual trains 

moving on their routes in the direction of the marshalling yard. For simplicity, 

differences between individual lines are not taken into account – it means that 
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the route is the same and the expected time of arrival of the train is similar. 

The assessment of the traffic situation is carried out on the basis of the method 

of fuzzy logic. To obtain an overall evaluation of the train priority, an evaluation is 

performed according to a point scale of 1 to 30. All criteria are positive. 

Comparison and evaluation of train priority 

For a clear and quick evaluation of train priority and information to the dispatcher, 

a train priority scale is proposed. Trains are classified into individual grades 

on the basis of the percentage gain of points from the total number of possible points.  

The priority levels are as follows: 

• More than 70 points – the train has priority for running and processing 

immediately after arrival. 

• 61 to 70 points – the train has a lower priority of running, but it runs on its 

route as standard, after arrival at the marshalling yard it is processed 

according to the currently available capacity. 

• Less than 61 points – the train has no priority and runs on its route 

as standard. In case that there is no free capacity in the marshalling yard 

(e.g. there is no free track) or uninterrupted movement on the route is not 

allowed, the dispatcher may decide to stop the train on the way in a suitable 

station. If the train is not possible to stop due to train length, it must run 

directly to the marshalling yard and a track must be cleared before its arrival.  

4.2 Proposal for the use of RFID in railway operation 

This subchapter deals with the proposal to extend using of RFID technology 

on the railway, while applied research verifies the properties of the RFID technology 

decisive for routine operation in the railway environment, both from the perspective 

of reading tags placed on wagon frame and from the perspective of reading tags 

placed on components. The purpose of the research is to verify usability of the RFID 

technology in rail freight transport, both in the field of evidence of vehicle 

components or entire vehicles, and in the field of monitoring the passage of vehicles 

through points on the route. In practical use, many limitations and challenges related 

to the physical properties of RFID technology is encountered (there is a problem 

with signal interference between the reader and the tag). The results achieved 
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determine the possibilities and limits of mounting RFID tags on freight wagons and 

their components. Proposed placement of tags on Talls series wagon is in the picture 

below.  

 

Locations of tags on Talls series wagon   (Author using ČDC, 2020) 

The most important finding is that the average reading distance value for most tags 

in a railway environment is about 35% of the distance indicated by manufacturers. 

Based on practical experience, it has been determined that the reading distance is 

at least 1.3 m. This value meets the requirements of railway staff (Kopecký, 2021). 

Proposed appropriate and standardized placement of RFID tags on wagons, 

components and bogies, described below can help to remove the existing barrier 

to obtaining reliable and relevant information in information systems. 

RFID tags on wagons 

Wagon 
series 

Left position of the tag (distance from the left 
bumper plate, in meters) 

Right position of the tag (distance from right 
bumper plate, in meters) 

Faccs Frame (U-profile) under UIC number; (3 m) Frame (U-profile); (3 m) 

Falls Left body side under UIC number; (2.5 m)  Right body side; (2.5 m)  

Eas 
Frame under UIC number in the first vertical field 
on the left, min. 0.15 m clearance from loops for 
fixation of load, towing hook and label rack; (2 m) 

Frame under in the first vertical field on the 
right, min. 0.15 m clearance from loops for 
fixation of load and towing hook; (2 m) 

Es 

Frame under UIC number in the first vertical field 
on the left, min. 0.15 m clearance from loops for 
fixation of load, towing hook and label rack; (2.5 
m) 

Frame in the first vertical field on the right, 
min. 0.15 m clearance from loops for fixation 
of load, towing hook and label rack; (2.5 m) 

Zans 
Board with UIC number, min. 0.15 m clearance 
from towing hook and label rack; (2.5 m) 

Frame, min. 0.15 m clearance from towing 
hook, handrail and beam for lifting jack; (2.5 
m) 

Zas 
Frame, min. 15 cm clearance from towing hook, 
handrail, beam for lifting jack and label rack; 
(2.5 m) 

Frame, min. 0.15 m clearance from towing 
hook, handrail and beam for lifting jack; (2.5 
m) 

Ua 
The first field of the body side form the left, (2 m) The first field of the body side form the right, 

(2 m) 
Uacs Frame (vertical part) under UIC number; (2 m) Frame (vertical part); (2 m) 

Sggmrss Centre of frame; (7 m) Centre of frame; (7 m) 

Sgnss 
Frame, min 0.15 m clearance from the left side of 
the UIC number and controllers; (3.5 m) 

Frame, clearance min. 0.15 m from the 
controllers; (3.5 m) 

Rils 
Board with UIC number, min. 15 cm clearance 
from label rack; (2 m) 

Signboard with parameters of wagon on the 
left from bogie; (2 m) 

Source: author  
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Proposal based on the results of an experiment consisting in measuring the reading 

distances of tags placed on four types of bogies. 

RFID tags on bogies 

Type of 
boggie 

Position of the tag 

26-2.8 Next to the round-gap in the bodyside on the left or on the right 

Y25 
The right side of the longitudinal beam (U-profile), 0.20 m from the right end of beam 
or in the centre of the lower positioned longitudinal beam. 

Talbot R Bottom of the bodyside on the beam of the spring hinges 
Diamond Bottom of the bodyside under the beam of the springs 

Source: author 

Next part of the proposal deals with the removal of the information barrier on the 

movement of trains on regional lines, from which, as well as from track sections 

equipped with remote control of rail traffic, trains enter areas of nodes where 

a decision on the priority of train running must be made. The core of the proposal is 

the application of RFID technology into the radio block system with the aim 

of eliminating existing problems caused by inaccurate, erroneous or otherwise 

insufficient determination of the train position in the controlled area. Unlike the 

current situation, radioblock would only allow the vehicle to run if an RFID tag is 

read, which would be assigned to a specific geographic point and paired with a GPS 

location. The proposal envisages the integration of location data from RFID tags with 

the position obtained by GPS. Railway lines equipped with RBS with RFID technology 

would be equipped with RFID tags at least at the regular stopping points of trains. 

In the case of railway stations, all tracks shall be equipped with RFID tags, at least 

at both ends of each track and at the required stopping point of the train. For tracks 

with platforms, RFID tags can be placed at the ends of the platforms. To eliminate 

weather effects on reliability, the tag should be placed on the edge of the platforms 

or on the posts located at each track. 

Selected impacts of RFID technology deployment: 

• improvement of operational processes, e.g. operation at marshalling yards  

– automatic preparation of sorting lists, automatic train list, confirmation 

of departure, 

• reliable automatic or manual inspection of vehicle components (bogies, 

wheelsets, buffers) when a train is interchanged between operators, 

• ensuring of train movements on lines without a standard signalling system. 
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4.3 Evaluation and discussion of results 

The proposals respond to problems in operation, such as the increasing complexity 

of operation, worse abilities of dispatchers who do not have enough information 

or experience, the quality of information in the correct form, the difference 

in the approach of dispatchers to traffic control, the absence of real rational priorities 

of trains based on their current or at least planned parameters, and finally 

the shortcomings of information systems that would actively support the decision-

making of dispatchers. The analyzed problems represent barriers that were solved 

by the author with the aim of their removal or at least minimization.  

The dissertation contains a set of proposals consisting of three parts, which are 

in some respects independent, but are means to achieve the overall goal: 

• Proposal of an interface and system to support dispatchers' decision-making; 

• Proposal of the of RFID technology on wagons; 

• Proposal of the use of RFID technology with radioblock on regional lines. 

The main part of the theses is the proposal of system that supports decision-making 

of dispatchers.  

Strengths of the system for decision support of dispatchers: 

• system clarity, 

• ease of use, 

• universal use, 

• system connectivity. 

Weaknesses of the system for decision support of dispatchers: 

• with increasing time distance from the node, the quality of results decreases 

rapidly. 

• the need to resolve ownership rights to the data of individual actors, 

• availability of input data e.g. in case of international transport. 

The other two proposals are supporting the main proposal and are based on the 

acquisition and sharing of data relating to train running. The decision support system 

for dispatchers uses input data obtained through RFID technology and from existing 

information systems of operators and infrastructure managers.  
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Usability of proposal of placing RFID tags on commonly operated series of freight 

wagons is proven by author and could be used for the standardization 

and development of RFID on railways in Europe. Despite the development 

of an automatic digital coupler, RFID technology may also be promising in the future, 

as the Europe's Rail project is currently developing automated checkpoints 

for checking the condition of vehicles (European Checkpoints), where RFID 

technology could also be applied. Another part of the proposal presents 

the possibilities of using RFID technology in the field of signalling system on lines 

with simplified control according to regulations D3 and D4. The difference is 

in the case of deployment on regional lines compared to deployment on main lines 

the placement of RFID tags and readers. In the case of regional lines, deployment 

does not necessarily require the installation of static gates. RFID tags are placed 

on the infrastructure and readers are placed on the traction vehicle. In the case 

of main lines, the location is reversed. The two proposals complement to each other. 

As a result, reliable data acquisition and sharing to dispatching and other 

information systems can be achieved. 

Advantages of radio block with RFID: 

• no need to install communication cables along the tracks, 

• dispatcher has a precise overview of the train position on the track, 

• hardware upgrade and installation are simple and cheap compared 

to the solution with ETCS, 

• overall lower operation costs, 

• possibility of remote traffic control from central control centres, 

• higher level of traffic safety on many lines achievable in foreseeable future; 

• increasing the durability and reliability, as the failure of RFID technology does 

not have a direct impact on operational safety.  

The disadvantage of a radio block with RFID is the introduction of another element 

that requires maintenance and operation, but compared to the high costs 

of introducing a standard remote control system with ETCS are the costs 

of maintenance and operation much lower. 
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5 Benefits of the dissertation 

The main benefits of the dissertation are as follows:  

• analysis of the current status (data acquisition and sharing, traffic control, 

information systems used in rail freight transport, use of electronic 

identification technologies, regulations in the field of electronic 

identification technologies, traffic on lines equipped with the radio block 

system),  

• conducting an experiment to obtain data on the properties of RFID 

technology in a real railway environment, 

• use of the method of multi-criteria decision-making and fuzzy logic 

in the proposal of the decision support system of dispatchers, 

• proposal of algorithms and implementation of RFID technology into 

the radio block system, 

• proposal of standardized placement of RFID tags on freight wagons 

and implementation of RFID technology in rail freight transport. 
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Souhrn/Abstract 

Disertační práce se zabývá tématem odstranění bariér v rámci železniční nákladní 

přepravy prostřednictví sdílení dat mezi jednotlivými aktéry přepravního procesu. 

Práce je založena na dosavadních poznatcích v oblasti informačních systémů, 

systémů automatické identifikace, dispečerského řízení a železničního přepravního 

systému. Náplní práce je představení sady návrhů sloužících k eliminaci bariér, které 

spočívají ve vytvoření systému pro podporu rozhodování dispečerů na bázi metod 

vícekriteriálního rozhodování a zajištění relevantních dat pomocí technologie RFID. 

The dissertation deals with the topic of removing barriers in rail freight transport 

through data sharing between individual actors of the transport process. The theses 

is based on existing knowledge in the field of information systems, automatic 

identification systems, dispatching control and railway transport system. 

The content of the theses is the presentation of a set of proposals for elimination 

of barriers, which consist in the proposal of a system to support dispatcher decision-

making based on multi-criteria decision-making methods and the provision 

of relevant data using RFID technology. 


