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1. Relevance of research topic 

Air travel requires more preparation, attention, and because of the stochastic process elements, it 

causes more stress and frustration for passengers than road or railway travel. Stress during travel and 

feeling of insecurity often caused by lack of information. Travelers need more and more predictable, 

smooth door-to-door travel. However, this is not feasible without personalized and real-time data-

based information provision. 

During travel, passengers face with several transport providers, who often try to satisfy their 

requirements without cooperation, focusing only on their own service. The situation is also similar 

regarding information management: travellers can access the information through several channels 

and may therefore be confused with contradictions. Sharing of information among the participating 

companies is generally only partial. This is also unfavourable for the passengers. 

Increase of infocommunication tools and user-aided applications is also spreading in transportation 

sector: more and more companies are developing applications, but they are mainly isolated, linked 

to a single airport or an airline. A common system that integrates data and service providers is not 

yet available. Complete integration can take up to decades; it needs the continuous expansion of the 

theoretical knowledge and at the same time, technological advances. As a result of increased transport 

performance and quality expectations, aviation needs improvements in the territory of organization 

and information provision. The relevance of the research topic was determined in several aspects. 

 

Relevance of topic from passenger side 

As a result of spread of aviation, an increasing layer of society has the opportunity to fly. However, 

due to the special requirements of aviation sector, this travel form needs careful preparation even for 

routine travellers. Special processes in aviation increase the time of pre-travel preparation and the time 

spent at the airport. In addition, the passenger receives only little information about the actual 

duration of passenger handling processes. The lack of information or the lack of information in an 

appropriate place, time, form or content, may result in: 

• mental load (e.g. uncertainty, inappropriate decisions), 

• physical load (e.g. unnecessary movements), 

• expenditures (e.g. extra costs due to baggage regulations), 

• longer time (e.g. longer waiting time at the airport). 

All of the above mentioned reduce both service quality and passenger satisfaction. Therefore it is 

important to develop an infocommunication system that provides information and forecasts for the 

passengers based on real-time data, decision support and individualized information. 

 

Relevance of topic from operational side 

Aviation is a multi-player transportation sector. Cooperation of participants is indispensable for 

traveling. This is necessary not only in terms of organization, implementation, accounting, but in IT 

systems as well. 

Organizations store a significant amount of data in connection with their own functions, but only part 

of them is transmitted to the organizations that cooperate with them. Passengers receive relatively few, 

filtered information from these data. Often, however, the data change between organizations is also 

incomplete. Thus, IT integration is important, that is possible due to development of hardware 

devices, the development of data storage, analysing and mining techniques. 

Passenger handling organizations have only little information about passengers yet. The actual 

position of the passenger in the whole handling process is most likely only to be inferred from the 

passenger handling operations performed. The actual spatial position of the passenger is generally 

unknown, although more in-door positioning technology is available now. Because of uncertain 

information, service organizations often decide without proper information that can lead to delays in 

the flight. 
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Relevance of topic from educational side 

Due to the rapidly evolving technical solutions, the updating and expansion of curricula is a 

continuous task. Well-structured curricula are incomplete in current training. This is due to the fact 

that aviation IT literature is hardly accessible. Due to the relative "closure" of air transportation 

sector, it is difficult to gain insight into continuously changing air traffic systems. Most of the 

literatures are created for the "industry", but it is difficult to use them directly in education. 

I continuously build the research results into the current curriculum. The analytical results of the travel 

process, the grouping of IT systems in many aspects, cover the subject of aviation information systems 

and they are also related to transportation informatics and passenger transport subjects. 

2. National literature review 

During the research, I made a literature review regarding domestic and international transport 

informatics publications. In this thesis book - due to the limits - I summarize only the most important 

domestic results. 

The IT integration of transport is a huge task, which can take up to several decades, so the scientific 

results that have emerged on this subject are continuously expanding and completing each other; and 

also open up space for similar research in the future. Among the Hungarian researchers, György 

Westsik is prominent in the field of transportation information technology and telematics. He analysed 

the passenger information systems. He developed the conceptual model of computer-integrated 

transport Westsik (1995). 

Csaba Csiszár deals with the integrated development of passenger information systems. The model of 

the integrated intelligent passenger information system was built by Csiszár (2001), based on the 

metamodel of computer-integrated transport. During his research, Csiszár (2003) also dealt with 

practical implementations and integrated IT solutions for urban and road transport. 

Tóth, Csiszár (2000) has also dealt with integrated IT solutions; as well as Katona et al (2016) with 

the analysis of alternative route designers and multimodal route planning. The modelling of the road 

transport information system was researched by Sándor, Csiszár (2015). In the field of public 

transport, Esztergár-Kiss, (2016) deals with the research of integrated travel chains and the 

optimization of activity chains.  

It can be stated from the above mentioned that the aviation sub-sector is missing from the Hungarian 

research results of integrated transport information systems. Therefore I have set the goal of IT 

development of the aviation subsection, with particular regard to integration. 

The effects and benefits of aviation were researched by Legeza, Török (2009) and Legeza, Selymes 

(2010). Kővári (2006) deals with the optimization of crew management and the logistics issues of air 

cargo. 

Air transportation informatics was less widely known and published in Hungary until the 2000s; there 

was no comprehensive, academic quality literature in this field. The published manuals and 

specifications were mostly designed for “industrial” applications or for marketing purposes. Zsuzsanna 

Gonda deals with the industry’s specialties and the milestones of Hungarian aviation information 

technology (e.g. automation of passenger reservation systems, introduction of a check-in system, etc.). 

She was the first person to write a book about aeronautical information technology in the field of air 

computing in Hungary Gonda (2005). 

In university studies, Kelemen (2009) dealt with air traffic information systems, including airport 

information systems, Karádi (2014) dealt with evaluation of mobile applications of air transportation 

sector.  Automation, efficiency gains and the optimization of airport passenger and baggage operations 

have been investigated by Katalin Bite and Enikő Legeza Bite (2010). 

Intelligent systems of air traffic management in Hungary have been researched by Markovits-Somogyi 

(2015). Functional modelling of air traffic control information system was carried out by Sándor 

(2016).  
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Considering these research results, I have found that only few of the Hungarian researchers have been 

dealt with the development of information systems of air passenger transportation, and even less 

especially with the airport passenger information systems. Thus, and in view of the significant 

development and innovation potential of the territory, I have been focusing on the latest mentioned 

research area. 

 

3. Research objectives 

As a research objective, I choose to analyse and develop the information services of air passenger 

transport processes. I have dealt with the IT systems of the operation only in case they have an 

impact on passenger handling. Since the passenger’s movements include access to the airport, I have 

also taken into account the other transportation relations. Firstly, I have analysed airport IT systems, 

and I have put special emphasis on the use of mobile infocommunication tools. I specially focused on 

users who are capable and willing to use their mobile devices.  

During my research I have not dealt in details with the following: 

 

 airport management and IT systems of airlines that do not have  direct impact on passenger 

handling processes (e.g. airlines’ crew management system), 

 with the information systems of the Air Traffic Control (ATC), 

 IT systems of those services that are not directly related to air traffic flows (e.g. airport 

restaurants, urban transport), 

 IT systems of cash flow processes, 

 special hardware and software requirements of those information systems that are not 

specialized for aviation sector (e.g. operation system requirements), 

 the topic of data protection, 

 very detailed analysis of the functionality of IT systems (e.g. the possibility of allocating 

airport check-in counters). 

In order to achieve the purpose of the research, I completed the subtasks displayed on Figure 1, where 

the most important relations are marked with the arrows. 

 

Research task 1.

Development and application 

of the modelling method of air 

transportation passenger 

information systems

Research task 2.

Modelling and adaptation of 

the integrated air passenger 

information system

Research task 3.

Revealing influencing factors 

of airport check-in time, 

exploration of connections

Research task 4.

Evaluation of airport 

information services, 

development and application 

of airport "smartness" index

Research task 5.

Development of information 

system model of „smart” 

airports

 

Figure 1. Relations of research sub-tasks 
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1. Development and application of the modelling method of air transportation passenger 

information systems 

Through the logical model of aviation travel process, I organize the components of the basic process 

and the related information management process. I categorize air traffic information systems in several 

aspects. In order to do this, I introduce an organization - function - data group - terminal approach. 

 

Designing increasingly complex systems requires increasingly aggregate-level methods; during my 

research I work these out. The aim of “multidirectional” analyses is to model the complex system so 

that design and implementation would be as effective as possible. With this analysis, I prepare the 

model of the integrated system and within it, the model of a personalized application. Because the 

information services are based on the databases, I identify the scope of the data that are being 

processed and find out their relations. 

 

2. Modelling and adaptation of the integrated air passenger information system 

Based on the identification of the components and exploring the relationship between them, I elaborate 

the model of the integrated air passenger information system. For a detailed presentation of the 

connection systems, I use a matrix form. I adapt a part of the general model (equipment - function type 

matrix) to Budapest Airport. From the integrated passenger information system model I create the 

“functional model” of the passenger-oriented mobile application as the most important passenger 

interface. 

 

3. Revealing influencing factors of airport check-in time, exploration of connections 

Check-in is a key element of airport processes. One of the most important inputs of the mobile 

application is the check-in time. My goal is to develop an analytical method to determine the time 

factor that is based on historical data and taking into account the characteristics of a given flight. 

According to my hypothesis, the time of check-in depends on the flight’s basic and flight-specific 

properties. After the airport data collection, I determine those static and dynamic properties of the 

flight that affect the time of check-in, using database and correlation analysis. The result of the 

examination is a contextual system that can be used to predict the time of the check-in time. By 

forecasting the check-in time, the efficiency of personalized passenger information services can be 

increased. 

 

4. Evaluation of airport information services, development and application of airport 

"smartness" index 

According to the elements of air travel process I reveal the information management functions of the 

airports, their relationships and their technological solutions. I use analytical method defined in the 

first research task. I create categories according to the level of development, and I rank scores for each 

category. I identify the positive and negative influencing factors that influence the usefulness of the 

particular technology or service. For the objective assessment and comparability of airports, I will 

develop the "smart" index calculation method. I compare the results of the developed airport 

„smartness” index (ASI) method with the currently used ASQ (Airport Service Quality) evaluation 

method, in order to highlight the potential of the ASI method. 

 

5. Development of information system model of „smart” airports 

Focusing on the future trends and opportunities, I investigate how air transportation information 

management processes change due to airport automation. Regarding travellers’ information 

management, I determine the development potential of information services and equipment and the 

benefits of them. I collect and assign technological innovations to features, and then identify the 

integration opportunities. I determine the impact of airport automation on passenger and operator 

tasks; namely, how users perceive and process operations, and how the tasks of each type of person 

change. 
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4. Applied methods 

I applied wide range of classical research methods in line with the objectives and the defined tasks. I 

applied literature review and analysis on domestic and international scientific publications and 

technical descriptions of the aviation industry. According to the identified scientific ‘gaps’, I have 

identified the main pillars of my research. For a deeper analysis of the different themes I relied on 

international practical experience and interviews with people in the aviation industry. I applied 

theoretical approach and multi-level grouping to explore relationships. I have refined my own results 

through comparative evaluations. I have put great emphasis on the examination of current solutions 

and future trends. 

The elaboration of the concept of an integrated system and service was preceded by a variety of 

analyses for which I developed appropriate methods. The methods currently used are incomplete, due 

to the novelty, specialty and complexity of the subject; such complex methods are hardly available. 

Through the analysis of aviation travel process, I modelled the basic process and the related 

information management process. During the modelling of the integrated air passenger information 

system, I identified the components of the model in an organization - function – data group - 

equipment approach. I have analysed the functions, the operation and the features of data flow of air 

transportation information systems, taking into account the basic context of system design. 

I have developed and applied database analysis methods for the data collected for airport check-in time 

analysis. During hypotheses setting, I determined the static and dynamic properties of the flight that 

could affect the check-in time. Based on the properties, I created groups, which I defined 

experientially. I have done the “cleaning” of the raw database, the conversion of the table structure, so 

that the new database contains only the attributes needed for the analysis. I used the clustering 

elements to “slicing” the database, and I made the queries. The results were evaluated by determining 

the statistical characteristics (minimum / maximum values, median, quartiles, mean values). In 

addition to the database analysis method, correlation analysis and regression analysis were performed 

on the same data set, and the results were compared. 

During the development of the ASI evaluation process, I assigned the infocommunication tools and 

services to the airport functions. The evaluation scores and weighting have been based on international 

practice. 

The model of “smart” airports was created based on previous international research, experience 

and airport operator interviews. During the analysis of the organizational methods of automated 

airports, I defined the current and future development trends. Comparative analysis was carried out 

with the developmental trends of other sub-sectors and with the innovation results of other technical 

fields. Based on this, I have determined the directions of aviation development. 

5. New scientific results 

New scientific results of my research are summarized in the following theses: 

Thesis 1. 

 

A modelling method of air transportation information system has been 

developed that is specialized into the aviation sub-sector compared to the 

previous methods, and extends more to machine subsystems. Using this 

method, the characteristics of information systems used in aviation can be 

explored and their relationships can be analysed. 
 
The air travel process has been modelled (Figure 2), where I assigned information management 

processes to the basic process, and then I assigned them the responsible organizations. I have 

found that most of the passenger management tasks at the airport require cooperation between 
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several organizations, which can be effectively ensured by IT integration. 

1. Information 
provision

2. Seat reservation

3. Booking of 
additional services

4. Payment

5. Online (advance) 
check-in

a. Journey 
planning, 

preparation

b. Approach of 
departure 

airport

c. Movement 
within airport 

(departure)

d. Movement 
within airport 

(arrival)

e. Leaving 
destination 

airport

f. After journey 
activities

1.Information 
provision – 
individual/public 
transport

2. Parking place 
reservation

3. Information 
provision – terminal 
access

1. Information 
provision

2. Check-in

3. Baggage drop-off

4. Security control

5. Passport control

6. Indoor 
navigation/
information – 
terminal area

7. Boarding

8. Information 
provision – 
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1. Information 
provision – 
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terminal

2. Passport control 

3. Baggage claim

4. Customs control

5. Report baggage 
loss/damage

6. Information 
provision – leaving 
airport, seat 
reservation, 
payment

1. Information 
provision – leaving 
terminal area
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evaluation
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Figure 2. Logical model of air travel process 

From the elements of air travel process I examined detailed the passenger handling process at the 

airport. I have identified the components of the air passenger information system, which are the 

following: 

 information management subsystems (organizations – On and machine subsystems – Mn), 

 function types (Fn), 

 data groups (Dn), 

 equipment (En). 

Machine subsystems have been assigned to organizations. I assigned the functions to the function 

types. I have identified the aviation data groups, the timing of their change and gave the most 

typical examples. I have defined five types of airport passenger information equipment, operating 

as human-machine interfaces. I have found that the basement of the integrated system is the 

machine subsystems of aviation organizations. Using this method, I have analysed the aviation 

information systems. 

The thesis is based on Chapter 3 of the dissertation. 

 

Own publications related to the thesis: [2], [3], [6], [12], [13] 

Thesis 2. 

 

Model of an integrated air passenger information system has been developed 

that builds on the machine subsystems of aviation organizations. For the 

purpose of validation, I have adapted a part of the model, the equipment - 

function type matrix, to Budapest Airport. I integrated the passenger - 

oriented mobile application into the model of the integrated passenger 

information system. The “functional” model of most important passenger 

interface is the equipment – function type layer.  
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I created the model with the definition of so-called “layers” and determination of the relation 

among them. (Figure 3). 

 

Figure 3. Model of integrated air passenger information system 

The following relationship matrices have been developed in order to represent the detailed 

connections between the layers: 

 organization – function type (O-F), 

 organization – data group (O-D) and machine subsystem – data group (M-D), 

 data group – function type (D-F), 

 equipment – function type (E-F). 

After identifying the connections, I determined the input or output of the data stream and the event 

that triggered the data flow (time-controlled, event-driven, or both).The terminal function - type (E 

- F) matrix - after various aggregation level analyses - was adapted to Budapest Airport for 

validation purposes. I have found that integrated mobile application at Budapest Airport means a 

significant development potential. 

During analysis of the currently available applications (airport, airline, etc.), I defined those 

function groups and functions that are requirements in connection with the ideal application. In 

order to support the development of the application, I have developed the model of integrated air 

passenger information application. I suggested the introduction of a so-called information centre 

organization (O9 *), which acts as an independent organizational unit or as part of an organization. 

I have found that one of the most important innovative features of mobile applications is the 

airport activity scheduling (A33), which is not available in current applications. 

The thesis is based on Chapter 4 of the dissertation. 

Own publications related to the thesis: [2], [3], [6], [8], [9], [13] 
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Thesis 3. 

 

A database analysis method based has been developed in order to estimate the 

expected time of the airport check-in that is based on static and semi-dynamic 

properties of the flights. Through the application of this method, I determined 

that check-in time depends on the destination of the flight, the passenger 

number and the baggage / passenger ratio on the flight. 
 
I analysed the temporal characteristics and the influencing factors of the air travel processes. 

Regarding the check-in time and baggage collection, I conducted a database and a correlation 

analysis. I created the database analysis methodology based on my previous research results for 

the railway subsector [1], [7]. 

I have determined the characteristics that could influence the flight's check-in time: 

 basic (static) characteristics which - from the passengers’ point of view- do not change from 

the purchase of the ticket to the start of the flight (e.g. type of airline, period, destination) 

 flight-specific (semi-dynamic) features that may change until the flight is opened (number of 

passengers, baggage / passenger ratio, proportion of passengers with reduced mobility on 

board, number of check-in counters). 

 

For all combinations of basic (static) properties I did database analysis and calculated the main 

statistical indicators: minimum, maximum, median, first quartile, third quartile. I have also created 

the database analysis and calculated the average values for the groups formed by the flight-specific 

(semi-dynamic) properties. The correlation analysis and the regression analysis were performed on 

the same data set. 

I compared the results of the two independent methods (Table 1). 

Table 1. Comparison of database analysis and correlation analysis results 

 Name of variable 

Service time (ts) Queuing time (tq) 

Grouping  

and slicing 

Correlation 

analysis 

Grouping  

and slicing 

Correlation 

analysis 

a1 type of airline ✓ X X X 

a2 type of destination ✓ X ✓ ✓ 

a3 season X X ✓ X 

b1 passenger number X X ✓ ✓ 

b2 
baggage/passenger 

ratio 
✓ ✓ ✓ ✓ 

b3 
ratio of wheelchair 

passengers 
✓ 

X 
✓ X 

b4 used lanes N.A. X N.A. X 

✓: dependent 

X: non-dependent 

green background: same dependency in both methods 

light green: variable has no influence 

dark green: variable has influence 

 
I have determined that the service time is clearly dependent on the baggage / passenger ratio, but 

does not depend on the season and the number of passengers on the flight. The queuing time 

clearly depends on the type of destination, the number of passengers on the flight and the baggage 

/ passenger ratio, but does not depend on the type of airline. The database analysis method is a 

flexible, analytical method based on historical data, where group-forming considerations and 
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groups can be expanded. With its application, the relationship can be detected even in case of a 

weak relationship as the sensitivity of the method is greater. Combining the two methods leads to 

a better predictive result 

The thesis is based on Chapter 5 of the dissertation. 

Own publications related to the thesis:  [1], [5], [7] 

Thesis 4. 

The ASQ method used for evaluating airports is not suitable for analysis and 

evaluation of passenger information aspects. For this reason, I have developed 

a method for evaluating information management on operational side; by 

quantifying the quality of service. This is the calculation method for ASI: 

Airport "Smartness" Index. For the purposes of validation I have adapted the 

method to Budapest Airport. I have found that the airport needs to develop in 

dynamic data and personalized information provision. 
 
Airport quality analyses often leave information-based assessment. Therefore I have developed a 

method that ranks based on the characteristics of infocommunication solutions; suitable for 

assessing and comparing the level of development of airports. This method make evaluation from 

operation point of view; so it is possible to determine on which areas it is needed to develop 

infocommunication tools. 

I have explored the information management functions of airports. I categorized them according to 

their level of development, I defined evaluation scores for each category. The evaluation process 

can be further developed by introducing a more detailed evaluation scale (additional subgroups). 

Enhance the "resolution" will help to make a more accurate assessment and better reveal 

differences between airports. The ASI method calculates the "smartness" index (S) (Figure 4). 

Calculation method of Airport Smartness Index

Status report 

(available information 

systems at the airport)

3. Calculation 

of corrected 

evaluation 

score (e’Fi)

Parameters 

influencing the 

weights

Legend:

1. Determination of 

function evaluation 

score (eFi)

2.1. Determination of 

negative correction 

values (nj)

2.2. Determination of 

positive correction 

values (pk)

4. Assignment 

of weights 

(wFi)

5. Smart-
ness index

 (S)

database calculation summary result
 

Figure 4. Calculation method of “smartness” index (ASI) 

In order to reduce subjectivity, I introduced tables and formulas for each step. The steps of the 

method are the following: 

1. Determination of function evaluation score (eFi)  

2. Determination of correction factors for each function (nj and pk):  

based on usability and operational considerations; modify the function evaluation number. 

3. Calculation of corrected evaluation score (e’Fi):  

a more accurate definition of service level.  
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 e’Fi= 𝑒𝐹𝑖 +𝑁𝐹𝑖 + 𝑃𝐹𝑖  (1) 

 𝑁𝐹𝑖 = ∑𝑛𝑗 (2) 

 𝑃𝐹𝑖 = 𝑝𝑘  (3) 

4. Assignment of weights (wFi) : 

importance of functions is different for different travel groups and during air travel process.  

5. Calculation of airport “smartness” index (S): 

the index is the sum of the weighted corrected scores. 

𝑆 = ∑ 𝑒′𝐹𝑖𝐹𝑖 ∗ 𝑤𝐹𝑖 (4) 

The created ASI method was compared to the ASQ (Airport Service Quality) evaluation 

procedure. I have found that by using the two evaluation procedures at the same time, we get more 

detailed results on airport information services, which will better base our development decisions. 

The thesis is based on Chapter 6 of the dissertation. 

Own publications related to the thesis: [4], [10] 

Thesis 5. 

 

In line with technological progress, I defined three stages of airport 

development. I have created a model of the "smart" airport that focuses on 

the intelligent traveller (Figure 5). I have determined which features of 

automated airports can be integrated, with particular reference to integrated 

passenger handling equipment. I have found that the importance of airport 

personnel is changing, the personal relationship with passengers decreases, 

while the amount of machine support increases considerably. 
 
Information management processes are significantly transforming due to airport technology 

developments. In line with technological progress, I defined three levels of development: 

1. traditional airport, 

2. „smart” airport, 

3. automated airport. 

I have found that automated airports usually fulfil the same travel-related functions as traditional 

airports; but the scope of information provision is extended (e.g. information on the operation and 

handling of equipment). The sequence and time characteristics of the functions also change. 

I defined the sub-functions of the passenger information functions for all three levels of 

transformation (development). I modelled the spatial and temporal integration capabilities of the 

functions. I've determined that features that can be integrated: 

1. use same input data groups (c2, c3, c4, c5, c7) and/or, 

2. some of the processes are the same (c2, c3, c5, c7), additionally, 

3. in time and space can be done together during the air travel process (c1 and c2, c4, c5  and 

c6). 

In case of automated airports, new type of equipment is used, and their human-machine interface 

is also significantly modified. I have identified the change of the intensity of the human abilities to 

use these equipment. 

Not only the significance of these equipment, but also the importance of airport personnel will 

change. Based on current trends in development, I summarized the intensity and direction / nature 

of the transformation. As a result of the wide spread of automats, the role of individual sensory 

organs (hearing, speech, gestures, vibration sensation) and the importance of cognitive abilities are 

intensified. 
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Figure 5. Model of „smart” airport integrated into the concept of „smart” city 

The thesis is based on Chapter 7 of the dissertation. 

Own publications related to the thesis: [4], [10], [11] 

6. Applicability of the scientific results 

The academic significance, the practical benefit and the educational applicability of the research 

results are summarized in the following. 

 

Academic significance 

I have expanded the results of many years of research in the field of transport information system 

modelling and IT integration at the Department and have achieved special results in air transport; thus 

replacing the incomplete results of the research, mainly in Hungary. Due to the complexity of the 

subject area and the constant change of technology, I sought to develop long-lasting models. 

 

Practical benefit 

The developed modelling method and the model of the integrated air passenger information system lay 

the foundations of system specifications and then (sub-) system plans. The system development 

increases the satisfaction of air passengers and the perceived service quality. By forecasting the check-

in time, the scheduling of passengers can be made more efficient. Thus, travel stress is reduced, the 

time spent at the airport is more predictable; and the competitiveness of the airline industry can be 

increased for shorter journeys. 

It also benefits the research results not only from the passenger side but also from the operator side; 

with the usage of the “smartness” index calculation, airports can be compared from an information 

point of view. These results, on the one hand, act as a positive incentive for airport operations and, on 

the other hand, they designate the direction of IT developments. Analysing the methods of organizing 

automated airports and exploring the transformation of functions also make benefits for operators. 
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Educational applicability 

Exploring the flow of information, grouping infocommunication systems in several aspects, are also a 

valuable results in education. My goal was to expand the scientific literature related to aviation 

information technology. The research results have been included into the curricula of the subjects 

taught in the Faculty (Transportation Information Systems I and II, Transport Informatics, Passenger 

Transport, Air Transportation Information Systems, Intelligent Solutions in Transportation). By 

teaching the models, the methods and the evaluation procedure, the students learn the system and 

process-oriented way of thinking. The development of database analysis methods has an importance in 

practical education. 

7. Future research work 

Future research targets are summarized by theses. 

Thesis 1: 

 determination of information management functions for the entire air travel process, 

 deeper analysis of the machine subsystems of the organization types (enhancement of the 

depth of resolution), further categorizations, groupings by other criteria, 

 revision of the method, in line with technological progress, with the continued expansion of 

other equipment types. 

Thesis 2: 

 enhancing the depth of resolution of the model, 

 more detailed elaboration of matrices: the answers for the questions "how, when and what" 

should be part of the matrices 

 continuous review of the ideal mobile application features, taking into account technological 

change and passenger demand (expectations). 

Thesis 3: 

 extending the analysis to the movement processes, 

 elaboration of the forecasting method for the entire time spent at the airport, 

 in case of database analysis method, usage of more grouping aspects in order to make check-in 

time calculation more precise, 

 developing other methods for forecasting check-in time, comparing the developed methods, 

refine the prediction with the combination of methods. 

Thesis 4: 

 refining function evaluation numbers: involve technological innovations into the method, 

 expanding the list of correction factors, 

 determination of weighting by other methods, 

 applying the evaluation method to several airports; then involving the experience / feedback 

into the method. 

Thesis 5: 

 refining the airport development levels, a more precise definition of the transition between the 

levels (e.g. assigning it into the "smartness" index), 

 developing a quantitative evaluation method for the change of the significance of human 

capabilities and the types of personnel. 

The research area has importance not only in the domestic, but also internationally. With the future 

research work, the benefits of the results will be expanded: they can be used in aviation industry's 

products (e.g. mobile applications) and airport operators can create their development strategies based 

on them. According to this, they react faster to technological innovations and get prepared to the 

change of passenger needs. There are many open and constantly changing questions in the field of 

research. The area has enormous potential not only in the industry, but also in the scientific research. 

For this reason, it is important that the Hungarian-related aviation research is activated more 

intensively in the international circulation. 
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Own publications related to the theses 

Journal papers: 

[1] Nagy Enikő, Csiszár Csaba: Analysis of Delay Causes in Railway Passenger Transportation, Periodica 

 Polytechnica: Transportation Engineering 43:(2) pp. 73-80. (2015) 

 DOI: https://doi.org/10.3311/PPtr.7539. 

[2] Nagy Enikő, Karádi Dániel, Csiszár Csaba: Integrált légi utasinformációs alkalmazás mobil eszközön I. 

 (A kutatás módszere), Közlekedéstudományi Szemle pp. 26-34. (2015) VI. 

[3] Nagy Enikő, Karádi Dániel, Csiszár Csaba: Integrált légi utasinformációs alkalmazás mobil eszközön II. 

 (A kutatás eredményei) Közlekedéstudományi Szemle pp. 4-10. (2016) I. 

[4] Nagy Enikő, Csiszár Csaba: Airport Smartness Index – evaluation method of airport information 

 services, Österreichische Zeitschrift für Verkehrswissenschaft Ausgabe 4/2016, pp.25-30. 

[5] Nagy Enikő, Csiszár Csaba: Revealing influencing factors of check-in time in air transportation, Acta 

 Polytechnica Hungarica, 2017. Vol.14. No.4. 

[6] Nagy Enikő, Csiszár Csaba: Model of An Integrated Air Passenger Information System and Its 

 Adaptation to Budapest Airport, Journal of Air Transport Management, 18 July 2017 (online),  

 DOI: 10.1016/j.jairtraman.2017.06.022 

Conference publications: 

[7] Nagy Enikő, Esztergár-Kiss Domokos, Csiszár Csaba: Késési okok vizsgálata a vasúti 

 személyszállításban, Innováció és fenntartható felszíni közlekedés (IFFK-2013). Budapest, 

 Magyarország, 2013.08.28-2013.08.30. pp. 96-102. 

 ISBN: 978-963-88875-3-5 

[8] Nagy Enikő, Csiszár Csaba: Integrált légi utasinformációs rendszer elemzési-modellezési módszere és 

 annak adaptációja, Közlekedéstudományi Konferencia, Győr, Magyarország, 2015. pp.100-112. 

 ISBN:978-615-5298-54-7 

[9] Nagy Enikő, Karádi Dániel, Csiszár Csaba: Integrated Information Application on Mobile Devices for 

 Air Passengers, Models and Technologies for Intelligent Transportation Systems (MT-ITS), 

 Budapest, Magyarország, 2015. június 3-5., pp. 304-311. DOI: 10.1109/MTITS.2015.7223272 
 ISBN: 978-9-6331-3140-4; 978-963-313-142-8 

[10] Nagy Enikő, Csiszár Csaba: Airport Smartness Index – repülőterek értékelése információs szempontból, 

 Közlekedéstudományi Konferencia, Győr, Magyarország, 2016. pp. 328-341 

 ISBN: 978-615-5298-82-0 

[11] Nagy Enikő, Csiszár Csaba: Autonóm repülőterek folyamatszervezési módszerei, Innováció és 

 fenntartható felszíni közlekedés Konferencia (IFFK 2016). Budapest, Magyarország, 2016.08.29-

 2016.08.31, Paper 29, pp.142-147. ISBN: 978-963-88875-3-5 

Conference presentations: 

[12] Nagy Enikő, Csiszár Csaba: Integrált légi utasinformációs rendszer elemzési-modellezési módszere és 

 annak adaptációja, Repülési informatika története konferencia, Budapest, Magyarország, 2015. 

 novermber 24. 

[13] Nagy Enikő, Csiszár Csaba: Model of Integrated Air Passenger Information System and its Adaptation 

 to Budapest Airport, Air Transport Research Society Conference, Singapore, 2015 
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