7. Haaunesa O. I'., J[3p06anp O. II. Mertomosoris HayKOBUX OCITIIKEHb :
niapydnuk. Xapkis : [Ipaso, 2019. 368 c.
8.0nokano B. I'. BaHTa)ko3HaBCTBO: HaBY. MOCIO. JJIs CTy/. HaNpsMy MiJATrOTOB.

6.070101 «Tpaucnopthi Texuosorii». Pisne : HYBI'TI, 2014. 92 c.

APPLICATION OF ARTIFICIAL INTELLIGENCE
IN TRAFFIC FLOW MANAGEMENT
Ashrafov Riad (22 master's level), Riga, Latvia

Supervisor — Ph.D., Associate Professor Jelena Caiko
University of Applied Sciences (ISMA)

Urban transportation systems are facing increasing complexity due to rapid
population growth, increasing number of vehicles and growing demand for
mobility. Traditional road management methods, based on fixed rules and traffic
light schedules, are not effective in response to the dynamic and unpredictable
nature of modern traffic. In this context Artificial Intelligence (Al) technologies
offer a new approach in transportation flow management, providing decision
making based on data, adaptation of systems in real time and predictive
management. Goal of this paper is to study how Al solutions can improve the
effectiveness of traffic management and promote smart and sustainable urban
mobility. Main goals of this paper is: analyse existing Al technologies in
transportation management, identify their advantages and limitations, and also
propose promising directions of Al integration into the urban transportation
infrastructure.

Methodology of research is based on analytical review of scientific literature
and practical cases, related with implementation of Al in transportation. Machine
learning algorithms such as long short-term memory (LSTM), neural networks,
reinforcement learning methods and computer vision models including YOLOv3
applied to traffic prediction, traffic light optimization and incident recognition are

discussed. A particular focus is on integrating Internet of Things (IoT) and edge



computing infrastructure into transportation systems to enable continuous data
collection, local processing and high responsiveness. The organizational and ethical
challenges of large-scale Al deployment are also analyzed, including data
protection, transparency of algorithmic decisions, and the need for regulatory
oversight.

Results of research confirms that Al based systems allow to significantly
increase efficiency of transportation flows, reduce travel time, reduce emissions and
improve road safety. Examples of implementing intelligent transportation solutions
in various cities demonstrate practical effectiveness of Al in adaptive traffic light
control, congestion forecasting and resource allocation. However, analysis has also
revealed key barriers for broader application, such as lack of protocol
standardisation, infrastructure high cost and insufficient institutional readiness for
integration. In response to that work proposes an integrated approach to future
development based on cross-system interoperability, use of simulation platforms
(digital twins) and continuous training of Al on a variety of traffic cases.

As a result of the study, a conceptual framework for an integrated urban
transportation management system supported by Al was formed. Such a system
must be not only technologically advanced, but also ethically sound and resilient to
uncertainty. Further work should be focused on improving the technical components
as well as developing interdisciplinary collaboration between engineers,
government agencies, and urban planners. The approach proposed in the study
supports the formation of a transportation environment that is not only more
efficient, but also safer, more fair and adapted to the needs of modern cities.
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HIABUHIEHHA EOEKTUBHOCTI CUCTEMMU JTOCTABKH
IBUAKOICYBHOI MPOAYKIIII Y MICTI JIJHIITPO

A.O. Boaka, C.M. fpomienko (cTym., 5 kypc), M. XapkiB, YKpaiHa
HayxoBwuil kepiBHUK — K.T.H., fo1l. [Toraman H.B.
Xapxiscokuil HAYIOHATbHUL A8MOMODIILHO-00POIICHIL YHIBepcUumem

Oco0siMBe 3HaUYEHHS TPAHCIIOPTY B BUPOOHUYIH cdepi moisrae B Tomy, 110, 3
OJTHOTO OOKYy, TPAaHCIMOPTHA IHIYCTPisl € CAaMOCTIMHOIO Tamy33i0, 10 MOTpelye
3HAYHUX 1HBECTHIIIH, a 3 IHIITOTO — BUCTYIIAE MPOIOBKEHHSIM BUPOOHUUYOTO MPOIIECY
y pamMKax 00iry TOBapiB 1 IOCIIYT.

Cepen pi3HHX BHUIIB TPAHCIIOPTY OCOOJIMBE MICIIe 3aiiMae aBTOMOOUTbHHMA.

Bin € BucokoepekTMBHUM 3aBASKH CBOiM MOOIIBHOCTI Ta 3[aTHOCTI IO MIBUIKOI



