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Abstract: The study explores how Smart City technologiesigriice logistics operations in suburban public trartation
systems. By enhancing passenger and vehicle movethestudy assesses the role of sensor datajmeainformation,
and data analysis in improving the flow of matesiglersonnel, and information in suburban traRsidings demonstrate
that Smart City initiatives lead to shorter waidis, improved route optimization, and greater bdltg, thereby boosting
overall transport logistics. Through real-time datacessing, suburban systems can manage flow dgatymoffering
valuable insights for scalable implementationsathlurban and suburban logistics.

1 Introduction public transport. It analyzes the effect of advance
The advent of smart city technologies has transform technologies on transport management and service
urban infrastructure, providing innovative solusoto delivery.

persistent urban management and public servicdeuzh
As cities expand, it is important to ensure effitiand
accessible public transport in suburban areas dmgie

social equity, economic health, and environment&lata-based

sustainability [1]. Smart city technologies, whialilize
data analytics, Internet of Things devices, andH-tieee

information sharing, can potentially improve these 2.

Research tasks:

1. To explore the integration of smart city
technologies into suburban public transport, palaity
planning mechanisms and real-time
information systems, and their impact on service
accessibility.

To evaluate the impact of smart city solutions on

transport systems [2]. Understanding their impamn c the accessibility and efficiency of public trangpam

provide valuable insights for enhancing public s@ort

suburban areas by comparing regions with and withou

networks and strengthening connections betweennurbdese technologies.

and suburban areas.

3. To identify challenges and opportunities in using

Despite the increasing implementation of smart citgmart city systems in suburban areas, including use

technologies, there is still limited understandofgtheir
specific impact on the accessibility and efficienof

suburban public transport. Unresolved questionsaiem

regarding the effect of smart city systems on thedule
and frequency of suburban transport services. mpact
of real-time data on public transport accessibility
sparsely populated regions has also not been dtudies
unclear whether smart city solutions address #esport
needs of suburban residents as effectively as dioefpr
urban center residents.

satisfaction, operational efficiency, and potentfar
further technological development.

2 Literaturereview

Smart cities are attracting increasing attentioa tiu
the desire to integrate technologies to improvdityuaf
life, sustainability, and efficiency. A key elemenftsuch

cities is the modernization of transport networks.
Technological innovations focus on  improving
accessibility, reducing environmental impact, and

This study aims to assess the impact of smart cignhancing efficiency. The authors of the articlesf8died

systems on the accessibility and performance afirban

the impact of the COVID-19 pandemic on urban mopili
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and the role of smart city technologies in deveigpi vehicle market and its impact on the developmenmitioér
European transport policy. Their results demorstraiw modes of transport. A review of the advanced shyeial
these innovations have improved the resilienceaoisport oriented approach to urban transport developmerg wa
systems, helping them adapt to new challenges. Tharried out by the article [14]. The authors of tegearch
researchers emphasize the need for a comprehendii®] developed a model to assess the energy eftigief
transformation of transport infrastructure to sb@ad transport systems, offering a foundation for analyzhe
environmental demands. The article [4,5] studied thenvironmental, energy, and financial aspects. Thian
socio-economic and sustainable impact of free publimportant tool for decision-making regarding
urban transport in the case of the City of Tallamd the development of public transport in urban environtaen
role of the Estonian ID card based on the natiaal The explorers of the public influence on the tramsp
government system for data management. system in smart cities [16] emphasized the imporaof
The authors of the article [6] proposed an appraach public participation in resolving social conflicts smart
studying social segregation based on smart caw idat cities. They argue that inclusive planning invotyithe
public transport. This allowed them to identify gomlities community can increase the success of projecteasure
in access to transport among different social gspupsocial justice. The article [17] studied the walgerience
showing how data analytics can influence the folonabf  of state regulation of the development of productmd
transport policies with a focus on social justiceuse of motor transport. Another article [18] exascirihe
Meanwhile, the research [7] explored the latestwations legal issues of transport and logistics securityatail. The
in public transport, particularly autonomous veddchnd researchers [19] examined the challenges and apypides
predictive analytics. The authors emphasize thel tee of integrating smart city solutions into urban andal
overcome barriers for effective implementation andreas. They highlighted the potential of such tetdgies
improve system resilience. to connect urban and suburban transport systemaldmt
This article [8] analyzes the overall impact of #meart noted many obstacles to the widespread implementafi
city concept on public transport. They explored ldata such systems in less densely populated areas. flible a
and technology integration has transformed transpdR0] extended the smart city concept and investigjats
infrastructure, noting increased efficiency and iayed compatibility with the concept of smart logistiasids. The
user experience. However, they indicated that moresearch focused on maritime cities, resulting in a
research is needed to assess the long-term compeguef conceptualization of a smart port city ecosysterhe T

the

implementing new systems. The authors of the ar{@]
focused on introducing electromobility into thensport
infrastructure of smart cities, highlighting theleroof
electric vehicles in reducing carbon emissionshéligh

authors of this study [21] researched the use ef bi
directional trams as a sustainable approach tawpbhlic
transport. Their study shows that this technology c
significantly reduce travel time and improve thicgncy

the study confirms the importance of such solutionsf transport networks. However, more data are robéale
additional empirical data are needed to assesg thevaluate the scalability of this technology.

effectiveness fully. The article [9] studied théization of
autonomous delivery robots in the frame of the $miyr

Despite the substantial amount of research devoted
the intellectualization of transport, it is impaortato

concept and outlined a regulatory framework for theontinue studying specific challenges for suburbad

operation in public spaces.

Another research [10] analyzes the potential famgus
new transport vehicles in smart cities, such asremrhous
buses and electric bicycles. She examined thearadges
and disadvantages, critically assessing their atem
into the existing transport infrastructure. Thedgtshows
the potential of these innovations for strengthgntine
future of urban transport. Studying the experiende

rural areas. Understanding the needs of such regidh
enable the adaptation of technological solutions.
Moreover, it is worth exploring the impact of inratons

on social justice and transport accessibility fdfedent
population groups, particularly marginalized graupke
successful implementation of smart city technolsgie
requires overcoming regulatory and financial basriend
involving stakeholders.

organizing the transport system of Estonia, thielaf11]
studied the economic feasibility of using electrghicles
depending on the transportation volume using tlaengste
of the delivery sector. The authors of the artifl@]
studied the possibilities of applying innovativegiktics
technologies in this sector. One more article [aBo
focused on forecasting the development of the rdect

3 Methods
3.1 Research procedure

The empirical study consisted of the following stag
(Figure 1).
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Data Collection
Data Collected using observations, system logs and schedules
Duration: Jan 2023 — Jun 2023

:

Data Processing and Analysis
Data Processed using statistical software and madkaneihg algorithms
Duration: Jul 2023 — Sep 2023

1

Validations and Verification
Results validated through cross-referencing and field surveys
Duration: Oct 2023 — Nov 2023

Figure 1 Research stages

3.2 Sampleformation 3.3 Methods

The research focused on suburban public transortat  The research employs a combination of methods for
systems in three large cities that utilize smatly ci data collection and analysis:
technologies. The main subjects of the study ware b  Sensor Data Analysis: Smart sensors and loT devices
schedules, route efficiency, and real-time pasgedgi. monitor transportation operations in real-time.dai the
The sample (Table 1) included 150 bus routes froen tnumber of vehicles, service efficiency, and passeng

three cities. counts are collected. Primary data processing and
statistical analysis are carried out using PythwhR. The
Table 1 Sample formation data are aggregated by hours and days.
City Country | Details Service Frequency Calculation (1):
Berlin Germany | A large city with ap
extensive smart  city Frequency = Total Services (1)
infrastructure Time Period

Barcelona Spain A city known for its

Equation 1 calculates the f f ices based
advanced urban mobilit guation & caicuiates the Trequency of SErices

Y on total services over a specific period, an essential metric

systems : for logistics flow management in transport systems.
Copenhagen Denmark| Renowned for its smart

city initiatives and 1. Statistical Analysis: Statistical methods were

efforts toward  gpplied to study the impact of smart city systems o

sustainable transport accessibility and user satisfaction. Bsgjon

developmen analysis was used to assess the relationship betthee

. implementation of smart city systems and transport
Each route was monitored over 60 days to gath%fficiency.

comprehensive data. The sample of 150 routes was Regression Analysis for Transport Efficiency (2):
selected to obtain reliable data that reflect digesuburban

transport scenarios and varying levels of smaytsyistem Y =Bo + BiXy + BoX, + € )
integration. The cities were chosen due to theitaaded
implementation of smart city technologies and the
availability of detailed transport data, ensuringe t
relevance of conclusions for environments wherersm
systems are actively utilized. Selection critemguded the
level of smart city system integration, diversifysaburban
transport routes, and data availability. The chasanple
size and selection criteria ensure the statissiggificance
and applicability of the research results to singtantexts.

Equation 2 represents a regresson model for
eval uating transport efficiency, where y denotes efficiency,
%(1 and X, are variables representing Smart City
integration and control factors, respectively, and ¢
signifiesthe error term.

2. User Survey Analysis. A passenger survey was
conducted to collect qualitative data regardingirthe
experiences with smart city systems. A structured
guestionnaire was created, focusing on aspects asich
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service reliability, accessibility, and user satiifon. effective implementation of smart technologies rfoute
Survey responses were processed using descriptimetimization. Despite having fewer services, Barcelona
statistics and thematic analysis to identify comrtimmes provides reliable service that enhances urban iybil

and patterns in user feedback. Copenhagen has the least number of services, wigh
The research tools included: be related to fewer routes or a smaller population.
1. Data Sources: Intelligent sensors (loT devices), Table 2 Overview of collected data
GPS trackers, and Automated Passenger Counting)(ARC City Total | Average Service Average
systems provided quantitative data on transpontatioss. Services | Frequency (per | Passenger Load
Surveys collected qualitative information aboutsemgjer Hour) (per Service)
experiences_ Berlin 45,60( 4.z 32
Barcelon: 39,00( 3.C 2¢
2. Analysis Tools: Python and R were used for datgePenhagen 35,400 3.6 28

processing and analysis, enabling complex comousti

and result modeling. Berlin boasts the highest service frequency atpér2

hour, reflecting the effective use of smart solutio
Barcelona offers 4 services per hour, ensuring nidgdae
4 Results . :
. T service. In Copenhagen, the service frequencyG98r
4.1 Logistics flow optimization n suburban hour, but the system remains stable. The averagiweu
transport: the role of smart city systems of passengers in Berlin is 32 per service, indigptiigh
Over 60 days, 150 b_us routes in Berlin, Barceland, gemand. In Barcelona, this figure is 29 passengerie
Copenhagen were monitored. Smart sensors andentefn Copenhagen, it is 28 passengers per servidectiefy
Things de\_/ices recorded the movement of busesyaite good occupancy rates. Thanks to the effective dse o
between trips, and the number of passengers. Taew#e (ochnologies, Berlin stands out with its high sesvi
grouped into hourly and daily intervals for anagysiable  frequency and passenger flow. Copenhagen maingins
2 contains the summarized results. ~ stable level of service by integrating transpothweiycling
The research indicates that Berlin has the highegfirastructure. Figure 2 illustrates the relatidpgvetween

number of bus services among the three Ccitiegeryice frequency and average passenger load ihrie
demonstrating a developed transport infrastrucamd jties.

35 32
29
30 28
25
20
15 .
10
4,2 39 3,6
[ | | e
0
Berlin Barcelona Copenhagen
™ Avg. Service Frequency (per hour) ™ Avg. Passenger Load (per service)

Figure 2 Service frequency and passenger load comparison in Berlin, Barcelona, and Copenhagen, illustrating logistics efficiency in
suburban public transport systems

The graph shows that Berlin has the highest leMelis  Frequent services reduce waiting times and maketrat
services and passenger flow among the three diieses more attractive to users. During peak hours, thebar of
in Berlin operate more frequently and carry morservices and passenger flow increase due to heigghte
passengers than those in Barcelona and Copenhagdggmand for transportation services. Berlin standsadth
Although Barcelona shows slightly lower resultsstill — the highest frequency of services and passenger, flo
actively utilizes public transport. Copenhagen llas indicating the effectiveness of its transport iefracture.
lowest frequency of services and passenger flossipty Barcelona also demonstrates good effectivenessuglh
related to lower demand or limited resources. its figures are somewhat lower. Copenhagen hastvest

The graph confirms a positive correlation betweefigures, which may result from lower demand or tedi
service frequency and the number of passengersatine  resources.
frequent the services, the more passengers per bus.
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The positive relationship between service frequendgctors on transport efficiency. An increase in toatrol
and passenger flow suggests that more frequenicesrv variable by one unit enhances efficiency by 0.16e T
encourage greater transport use. Cities with adhhncstandard error of 0.04 and p-value of 0.023 affthis
management systems, like Berlin and Barcelona, shomfluence's accuracy and statistical significandene
better performance metrics. The difference betwesak regression analysis reveals a positive relationsbipreen
and off-peak periods reflects the systems' adaptetth smart city integration and transport efficiency.
changing demand (Table 3). The results also inglitfet
increased service frequency typically leads to éigh4.2 Integration of smart city technologiesin

passenger loads on transport. transport logistics
o ) Data on transport efficiency in the three citiesvgh
Table 3 Variationsin service frequency and passenger load  yarying results (Figure 3). Berlin demonstratesttighest

during peak and off-peak hours

efficiency due to advanced smart city technolodfest

City Szreak OSI‘;;Reak A‘F’,Z;ige gf‘]ﬁegzgi significantly enhance the transport system. Barzelo
Freqt\jle;ecy Freql\:';ecy Passenger Pass-enger _shows moderate improvements due to a hi_g_her Igfvel 0
(per hour) | (per hour) | Load Load integration, but these changes are |eSS-S-IgnIfIth.HII.In
Berlin 5.€ 31 4C oC Berlin. Copenhagen has the lowest efficiency inmica
Barcelon 5.2 2.¢ 37 23 among the three cities. Although implementing smart
Copenhage 5.C 2.7 34 22 technologies in Copenhagen improves the situatiom,

effect is less pronounced compared to Berlin and

Berlin has the highest frequency of service and tHgarcelona. The graph demonstrates a positive oelsttip
largest number of passengers, indicating a higrederfor between the level of integration of smart systemd a
transportation. Barcelona, while lagging, demonssran  transport efficiency. The data confirm that Bedirhieves
similar trend. Copenhagen has the lowest figuretie greatest improvements, while Copenhagen shiogvs t
indicating lower demand or a more efficient systdiine least changes. Results from a survey of 1,500 pgese
regression model evaluates the impact of smart ci{00 from each city) complement the information w@bo
systems on transportation efficiency. The results auser satisfaction with suburban transport (Table 5)
presented in Table 4.

Table 4 Results of theregression analysis

Par ameter Coefficient| Standard p-value Copenhagen
) Error — ]
Constan(Bo) 0.81 0.12 <0.00!
Smart City Integratio
0.34 0.05 0.002
(x) . Barcelona L —
Control Variable i) 0.15 0.04 0.023
Error Term - - - i
0 Berlin L —
The constant reflects the baseline level of trarispc 0 02 04 06 08 1 1,2
efficiency without considering smart city technakesgand
Transport Efficiency 1 Smart City Integration

control variables. Without integrating the smaty ¢j_1)
and the control variableg (2), transport efficiency is 0.87
on a normalized scale, representing the baselinel le
without smart city technologies. The standard egér12,

Figure 3 Impact of Smart City systemintegration on transport
efficiency, indicating improvements in material and human flow

S A management

indicating variability in the constant, and the glue <

0.001 confirms its statistical significance, sudigesa low Table 5 Passenger Satisfaction Survey results

probability of random effects. City Service Accessibility Overall

The value of 0.34 shows how smart city integration Reliability (% | (% Satisfied) |Satisfaction (%

enhances transport efficiency. An increase in iatton Satisfied) Satisfied)

by one unit through real-time technologies or thernet [Berlin 82 7€ 78

of Things raises efficiency by 0.34 units. Thisigades a [Barcelon: 7€ 72 <
Copenhage 7E 6¢ 73

strong positive correlation between smart city tetbgies
and the transport system. The standard error 6f&nd p- ) L )
value of 0.002 validate this effect's precision atadistical In Berlin, 82% of passengers are satisfied with the
significance. The coefficient of 0.15 for the cahtr reliability of transportation services, confirminthe

variable §_2) demonstrates a positive impact of extern&ffectiveness of "smart city" initiatives in impiiog the
system. 76% of respondents noted good transport
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accessibility, indicating a high quality of servigecluding

passengers in Berlin are satisfied with the trartafion,
reflecting the success of innovative technologies.

smart city integration
4.3 Data-driven logistics management for City EffCelcjtri:gtess 'S’r‘]f;re?scel't; Isr;%re?sceult;
suburban transport systems o . Integration by |Integration by
In Barcelona, 78% of respondents are satisfied with 10% 20%
reliability, slightly lower than Berlin's level butill high.  |geriin 0.87 0.91 0.9t
Transport accessibility in Barcelona is rated af672 |Barcelon: 0.7¢ 0.82 0.8¢
indicating a need for improvements. Overall satiStam in  |Copenhage 0.7¢ 0.7¢ 0.8¢

of smart city technologies on transportation effextess
for individuals with special needs. Overall, 79% ofTable 6).

Table 6 Projected transportation effectiveness with increased

Barcelona stands at 75%, and the system is pdgitive

evaluated, although it is lower than in Berlin. In Predictions of city effectiveness based on regoessi
Copenhagen, only 75% of passengers are satisfitd Wanalysis indicate a significant impact of SmartyCit
reliability, which may indicate service issues. fiport integration. For Berlin, with a 10% increase ireipation,
accessibility is rated at 69%, the lowest amongtiinee effectiveness will rise from 0.87 to 0.91, an irewe of
cities. Overall satisfaction in Copenhagen reacl&®, 0.04. This demonstrates the significant benefits of
showing a positive perception but with noticeablgmproving initiatives. In Barcelona, a similar iease will
problems. Berlin leads in all categories due to thgise effectiveness from 0.78 to 0.82, also by,(0twith
successful  implementation of technologies, whilgnore moderate changes. Copenhagen will see growth f
Barcelona shows good results, and Copenhagen needss to 0.79, which is an increase of 0.04 buelatively
improvement,  particularly in  accessibility  andgreater due to the initially lower figures.

infrastructure costs (Figure 4). With a 20% increase in integration, the forecasts a
0.95 for Berlin, 0.86 for Barcelona, and 0.83 for
Copenhagen. For Berlin, this is an increase fro&7 @o
0.95 (0.08), indicating great potential for devetamt.
Barcelona will grow from 0.78 to 0.86 (0.08), while
Copenhagen will rise from 0.75 to 0.83 (0.08). Bewill
have the largest absolute improvement, while Barzel
and Copenhagen will also benefit but with lessasatble
changes due to different initial levels of effeetiess.

OVERALL SATISFACTION (%)

mBerlin mBarcelona mCopenhagen

5 Discussion

The study results confirm that innovative technieg
particularly systems that utilize real-time datd aptimize
routes, improve the regularity of transport andspager
flow management. This supports our hypothesisShart
City technologies enhance the accessibility andieffcy
of public transport for suburban residents. A corigoa
with the research [2], which analyzes the impacBmiart
) ) ) City technologies on urban mobility during the COV19

In Berlin, the user satisfaction level reaches 79%andemic, indicates a commonality in confirming the
marking the success of the city's smart transportat 5qaptability of these technologies in crises. Qesults
systems. Barcelona demonstrates positive resutts avi jemonstrate that innovative systems help createieft
satisfaction level of 75%, but it has room for imygement.  ¢;,purban transport networks, focusing on the often-
The lowest satisfaction level is observed in Copgen at 4y erlooked suburbs.
73%. This may be due to insufficient technology The article [8] examines social segregation in joubl
integration, logistical issues, or a mismatch pdssenger transport, indicating unequal socioeconomic acdess
expectations. The higher satisfaction level in et  seryices. Our findings show an overall improvemient
likely associated with more reliable smart Cityyransport services but do not account for equite T
infrastructure  and more effective transportatiopjiffering focuses of the studies can explain this
technologies. While Barcelona has high scoretillitesys discrepancy: our emphasis is on efficiency, whte t
behind Berlin, indicating potential for enhancemértte  4pticle's authors [22] focus on social models. Ftu
low satisfaction in Copenhagen may reflect diffi@d in  esearch should address equitable access to tegiel

implementing technologies or differences in exggmta.  ynovations in suburban transport.
Calculations from the regression model assesstipadt

33%

Figure 4 Overall passenger satisfaction
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The researchers [12] emphasize the innovativel Limitations
capabilities of smart public transport systemsjngpthe Certain limitations exist when integrating SmartyCi
risks of cybersecurity and data integration. While study technologies into suburban public transport. Thegary
confirms  improvements in accessibility due tdssue is the uneven distribution of technological
technological innovations, security issues were aot infrastructure among regions, which creates uneapeess
primary focus. Their work highlights the importanog to services. High initial and operational costs rhiyder
considering these risks in future research, paatiu widespread implementation, especially in resouiroged
concerning user data protection. Another study [Hreas. Furtherresearch is needed to assess thieahbiity
confirms the positive impact of Smart City techryiés on  and scalability of these technologies.
transport accessibility but focuses on urban aréas.
results show that suburban areas also benefiguaththe 52 Recommendations

implementation process is slower due to logistical To enhance the accessibility of suburban transport,
challenges. Unlike the research [11], which propose&smart City systems should be integrated that anatyal-
introducing new transport vehicles, our study iatés that  time data for route optimization. Al can predicaoges in

improving  transport system management, particularlyassenger flow, providing more efficient transpfmt
through real-time data utilization, is more effeetiin  syburban areas.

enhancing accessibility.
The varying priorities explain the difference: 8tedy g Conclusions
[23] emphasizes infrastructural changes, while our
research focuses on using existing technologie® TB
article's authors [24] confirm our position on m®ut
optimization for improving the energy efficiency miblic
transport, although their model centers on sudtdéna
development, while ours focuses on passeng
accessibility. Another research [25] studies publi
participation in resolving social conflicts in srhanity
transport systems. While our research does notthjire
cover public involvement, engaging suburban resglam

planning car|1 e_nhan_ltzﬁ_the effectiveness ]:anc: adh@talf;: environmental impact, and improving living conditgofor
transport solutions. This opens avenues for fuesearch. ¢ b han residents.

Comparing our fjndings with estab]ished Io_gistics The study showed that implementing Smart City
frameworks, it is evident that Smart City techn@®8g g-pnojogies  significantly enhances the efficieranyd

significantly improve material fiow and hum_an fIOWaccessibility of public transport in suburban arddsing
management. Our study supports the hypothesise¢bbt oo time data analysis, automated planning, aret-us

time data processing can optimize vehicle and pgese o0y interfaces contributes to more effectiesaurce

f!ow_, e”h?”C'”Q suburban transport efﬂmengy. .EheSUtilization, reduced waiting times, and optimizexites.
findings align with research on logistics flow epization - +harmore. these systems better adapt to passenge
in urban transit systems, particularly dgring peatnand . needs, uItir,nater increasing user satisfaction and
r]mproving access to transport services. The results
Yobtained have significant practical value for sinstale
transport infrastructure development, particulariy
Peducing carbon emissions and supporting inclusive

The role of Smart City technologies in enhancing
ublic transport accessibility in the suburbs israportant
issue at the intersection of urbanization developme
technology, and social infrastructure. This studgirasses
the significance of innovative solutions for impimy the
ﬁ’%nsport system in suburbs. This issue becomes
Barticularly relevant due to the increasing deméord
reliable transport connections between the city and
suburban areas. Providing quality transport sesvilays
a key role in promoting sustainable developmemnlyceng

logistics efficiency brought about by Smart Cit
technologies. These results are consistent witistiog
management models emphasizing the importance bf re

time adaptability. By effectively managing the flooé b ™ This information will be useful for urban

passengers an_d vehicles, we can ‘?f.‘hance overalpta . planners, policymakers, and transport companielirsge
logistics, leading to a more efﬂment.and TESPY&SI 1 create more efficient and sustainable transpatems.
suburban transport system. T.hese optimizationst alfe rpq practical application of the findings of thtsady may
blueprmt _for implementing logistics-oriented SMEMY  gtimylate investments in Smart City infrastructarel the
SOIU“.OnS In comparable qrban and suburban envIeomsn development of transport networks in suburban areas
Practical -implications mcIugig recom_mendanons for -~ This study underscores the critical role of Smaty C
suburban transport authorities to |mple_m_ent_ datféchnologies in optimizing logistics flows in suban
management systems __and real-time optimization EPansport. The findings demonstrate  significant
improve service reliability and accessibility. F@U 50 ements in material and human flow management,
research should focus on the long-term challendes &fering valuable insights into the scalability efich

sustainability and security associated with thesgystems in other suburban and urban logistics
technologies. environments. Future research should explore thg-lo
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term logistical impact of real-time data integratin [9] KOLLER, Y., HOLOTA, N., YASTRUBETSKY]I, V.,

transportation systems. SAIENKO, V., BULGAKOVA, |.: Transport and
logistics security: implementation of EU and UShtg)
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