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Abstract — Artificial intelligence is a driving force behind the
transformation of smart cities, advancing traffic management,
enhancing public transportation, and supporting environmental
sustainability. This paper analyses its role in intelligent
transportation systems, urban planning, and emission reduction
initiatives, drawing on real-world examples from diverse global
contexts. Our findings emphasise the critical importance of this
technology in shaping urban environments that are safer, more
efficient, and more sustainable through innovative, data-driven
solutions.
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1. INTRODUCTION

Urbanisation is progressing at an exceptionally fast pace,
leading to a growing concentration of people in urban areas.
This trend places increasing pressure on transport networks,
public safety systems, environmental resources, and city
governance. Traditional urban management approaches are
becoming less effective in addressing modern challenges such
as traffic congestion, pollution, and inefficient service delivery.
In this context, Artificial Intelligence (Al) is emerging as a
powerful tool for urban innovation. Cities are increasingly
adopting Al technologies to support smarter decision-making,
automate key operations, and enable real-time monitoring.
These capabilities are especially valuable in sectors like smart
mobility, intelligent transportation systems (ITS), and
environmental management [4].

This paper explores the diverse ways Al contributes to the
development of smart cities. It focuses on how technologies
such as traffic control algorithms, autonomous vehicles, and
predictive urban planning tools are helping to create safer, more
efficient, and more sustainable urban environments. In
addition, it highlights how Al works in combination with other
advanced technologies—such as the Internet of Things (IoT),
big data analytics, and cloud computing—to transform urban
transport and public services.

II. THE IMPACT OF ARTIFICIAL INTELLIGENCE ON
URBAN LIVING

Artificial Intelligence is transforming urban planning by
supporting  data-driven  approaches to infrastructure
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development and resource allocation. Al-powered tools use
advanced analytics and simulation techniques to evaluate key
urban factors such as population growth, traffic flow, and
environmental impact. This enables planners and decision-
makers to base their strategies on accurate data and predictive
insights, leading to more efficient and sustainable urban
development.

By analysing demographic, economic, and geospatial data,
Al systems can predict patterns of urban growth, align
infrastructure development with future needs, and improve the
overall quality of life in cities. A notable example is Barcelona,
where Al-driven systems have been used to manage extensive
urban datasets, supporting sustainable city planning and
development efforts [3].

Al-based urban planning uses predictive modelling to
simulate development scenarios, evaluate the potential impacts
of proposed infrastructure projects, and optimise the allocation
of public resources. This approach contributes to the creation
of urban environments that are more adaptable, resilient, and
better equipped to meet future challenges.

Key benefits of Al in Urban Environments:

Enhanced Traffic Efficiency: Al technologies improve

traffic flow by predicting congestion, dynamically

adjusting traffic signal timings, and providing real-time
updates to commuters. According to McKinsey &

Company, Al-driven traffic management systems can

reduce travel times in urban areas by up to 20% [4].

Improved Public Transportation: Al enhances the

performance and reliability of public transport systems by

optimising routes and schedules in response to real-time
demand. This leads to reduced waiting times, increased

punctuality, and greater overall user satisfaction [5].

Al contributes to lower emissions by reducing vehicle

idling, decreasing fuel consumption, and optimizing

mobility patterns. These improvements support the
development of cleaner, healthier, and more sustainable
urban environments[6].

III. INTELLIGENT TRANSPORTATION SYSTEMS AND
ARTIFICIAL INTELLIGENCE

The rapid pace of urban expansion, coupled with growing
mobility demands, has placed significant strain on traditional
transportation infrastructures. This has resulted in widespread
issues such as persistent traffic congestion, higher rates of road
accidents, and environmental degradation due to increased
emissions. Traditional traffic management systems often
struggle to process large volumes of dynamic data and are
typically reactive rather than proactive. As a result, their ability
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to effectively address the complex challenges of urban mobility
is significantly limited.

The integration of Information and Communication
Technology (ICT) and the Internet of Things (IoT) into urban
transport systems has enabled the development of Intelligent
Transportation Systems (ITS), which enhance mobility through
real-time data exchange, automation, and system-wide
connectivity.

ITS represents a comprehensive framework that utilises real-
time data collection, processing, and communication to
enhance the efficiency, safety, and sustainability of
transportation networks. These systems integrate diverse data
sources—including sensors, GPS devices, surveillance
cameras, and wireless communication networks—to enable a
holistic and adaptive approach to traffic management and
public transit operations [11].

Artificial  Intelligence  significantly = enhances the
functionality of ITS by enabling advanced data analytics,
pattern recognition, and predictive modelling. Al algorithms
support adaptive traffic signal control systems that dynamically
adjust signal phases in response to real-time traffic conditions,
thereby alleviating congestion and reducing vehicle idle times.
In addition, Al-driven predictive maintenance models analyse
sensor data to anticipate component failures in vehicles and
infrastructure, allowing for timely interventions that minimise
service disruptions and improve operational safety.

Al also facilitates intelligent routing solutions that leverage
both real-time and predictive traffic data to optimise route
planning for public and private transportation systems. This
adaptive routing approach enhances operational efficiency
while improving the user experience by reducing travel times
and increasing reliability.

Furthermore, machine learning techniques are employed to
analyse large-scale mobility datasets, enabling the
identification of travel patterns, the detection of hazards, etc.
These insights support proactive maintenance planning and
more effective emergency response strategies.

IV. CASE STUDIES ON AI-SMART TRANSPORT

The following case studies show how cities around the world
are using artificial intelligence to improve transportation
systems, make mobility more efficient, and solve urban
challenges with smart, data-based solutions.

Poznan, Poland: The city has implemented a
comprehensive ITS that incorporates Al algorithms for
centralized traffic management. The system gathers and
analyses data from a wide network of sensors and
cameras, allowing for real-time traffic signal
optimisation and rapid incident detection. Empirical
evidence shows a notable decrease in travel times and
operational costs, along with improved responsiveness
to traffic disruptions. Nevertheless, the system’s
effectiveness relies heavily on the reliability and
accuracy of sensor data, emphasising the importance of
strong data quality assurance measures [7].

Hangzhou, China: Alibaba Cloud’s ET City Brain
represents a highly advanced Al-powered ITS,
integrating deep learning, video analytics, and big data
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processing to manage traffic flow, public safety, and city
services in real time. The platform has achieved a 92%
accuracy rate in incident detection, reduced average
commute times by approximately three minutes, and
improved emergency response efficiency by up to seven
minutes. By combining historical data with real-time
inputs, the system provides predictive capabilities that
maintain operational effectiveness even when data is
incomplete [8].
Austin and New York, USA: Both cities have adopted
Al-driven ITS frameworks that include loop detectors,
semi-active traffic signal controls, and Al-based incident
analysis tools. These technologies have contributed to
reducing congestion during peak hours and improving
overall road safety. Furthermore, the integration of smart
fare systems and vehicle tracking technologies has
enhanced the efficiency of public transportation and
improved the passenger experience.
Stavanger, Norway: Marking a significant milestone in
autonomous public transportation, Karsan launched
Europe’s first full-sized autonomous bus, operating
without a driver on a predefined urban route and
powered by the flowride.ai platform. In parallel, a pilot
program in Munich—combining technologies from
MAN and Mobileye—is testing autonomous buses to
reduce energy consumption by up to 50%. These
initiatives demonstrate the environmental potential of
integrating Al into public transit systems, highlighting
advancements in both efficiency and sustainability [9]
These diverse case studies highlight the versatility and
scalability of Al-enhanced ITS solutions. They demonstrate
that, whether addressing traffic congestion, optimising public
transit, or advancing autonomous mobility, Al technologies
play a central role in the evolution of contemporary urban
transportation networks.

Al presents a significant opportunity for the Western Balkan
countries to modernise key sectors such as transportation,
healthcare, agriculture, and public administration. Although the
region is still in the early stages of Al adoption, several
countries—such as Serbia, North Macedonia, and Albania—
have begun developing national Al strategies and pilot projects
aimed at digital transformation. One of the key challenges
remains limited infrastructure and investment, alongside the
need to strengthen research capacity and digital skills.
However, with targeted policy support, regional cooperation,
and international partnerships, the Western Balkans have the
potential to leverage Al for economic growth, improved
governance, and alignment with EU digital development goals.
The Western Balkans face urban challenges comparable to
those in other rapidly growing regions, including increasing
traffic congestion, inefficient public transportation, and the
need for more sustainable resource management.

In recent years, several cities across the region have started
to adopt artificial intelligence (Al)-based technologies to
modernise transport systems and enhance the quality of urban
life [11].

Skopje, North Macedonia: With support from the
European Union and local startups, pilot projects have
been launched in the Western Balkans to implement



intelligent traffic lights that use Al to analyse real-time
traffic flow. In addition, public transportation mobile
applications powered by machine learning now provide
estimated bus arrival times, significantly enhancing the
user experience and increasing the efficiency of public
transit systems [10].
Zagreb, Croatia: As part of broader digital
transformation efforts, Al algorithms are being utilised
to optimise public transport routes by analysing traffic
data and passenger behaviour patterns. Additionally,
integrated smart parking platforms that use Al to predict
available parking spaces have had a notable impact in
reducing congestion, particularly in central urban areas.
Novi Sad, Serbia: Integrated smart parking platforms
that use Al to predict available parking spaces have had
a notable impact in reducing congestion, particularly in
central urban areas. For example, Novi Sad, Serbia, has
implemented a pilot system within its smart city
initiatives that monitors pollution and traffic through
connected IoT sensors and Al-based analytics. This
system enables predictive mobility management and
early detection of traffic incidents, contributing to
improved traffic flow and environmental monitoring.
However, to ensure long-term impact, increased investment
is required in digital infrastructure, data processing capabilities,
and regional cooperation, particularly in the areas of
standardisation and regulatory alignment.

Beyond improving operational efficiency, Al-enabled ITS
play a vital role in supporting urban sustainability and safety
objectives. The emergence of autonomous vehicles (AVs)
marks a significant transformation within ITS ecosystems. Al
algorithms are fundamental to AV functionalities, including
perception, decision-making, and navigation, enabling these
vehicles to operate safely and effectively in complex urban
environments. Autonomous public transport solutions—such
as driverless buses—are already being piloted and deployed in
various parts of the world, indicating a future in which Al not
only enhances existing infrastructure but also reshapes urban
mobility paradigms.

Complementing the rise of autonomous vehicles, emerging
technologies such as drones for aerial traffic monitoring,
connected vehicle-to-everything (V2X) communication, and
blockchain-based data security protocols are increasingly being
integrated into ITS architectures. These innovations broaden
the capabilities of Al-enabled urban mobility by enhancing
situational awareness, enabling secure data exchange, and
introducing new methods of transportation management.

However, the deployment of Al-driven ITS also raises

important governance and ethical challenges. Robust
governance frameworks are essential to address concerns
related to data privacy, algorithmic transparency,

accountability, and cybersecurity. Building and maintaining
public trust is critical to ensuring the widespread adoption and
long-term success of these advanced systems.

INSTEAD OF A CONCLUSION

Artificial Intelligence serves as a transformative catalyst in
the creation of safer, smarter, and more sustainable cities. Its
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integration into urban infrastructure not only enhances traffic
management and public transport efficiency but also enables
cities to adapt dynamically to the changing needs of their
populations. By mitigating traffic congestion and optimising
mobility patterns, Al contributes significantly to the reduction
of greenhouse gas emissions and fuel consumption, key drivers
of environmental sustainability in densely populated urban
areas. These advancements support the alignment of economic
development with ecological responsibility, ultimately
fostering more liveable, resilient, and future-ready urban
environments.

Despite these substantial benefits, several challenges remain.
Limitations in data quality and a lack of interoperability among
diverse sensor networks can hinder the overall performance of
Al-enabled systems. Moreover, the complexity and high initial
costs involved in integrating legacy infrastructure with
advanced AI technologies pose significant obstacles,
particularly for municipalities with constrained financial and
technical resources. Addressing these issues is essential to
ensure the inclusive and effective deployment of Al across
urban environments.

Future efforts should prioritise enhancing the robustness of
Al models to effectively handle incomplete or noisy data, as
well as the development of scalable and modular ITS
architectures that can adapt to diverse urban contexts.
Additionally, exploring  hybrid  human-Al  control
frameworks—designed to balance automated efficiency with
human oversight—will be vital for ensuring safety,
accountability, and flexibility in dynamic urban environments.
A critical emphasis on sustainable Al, particularly through
improving computational efficiency and minimizing energy
consumption, will be essential to ensure that technological
innovation aligns with broader environmental and climate
goals.

Maximising the potential of Al in urban systems requires
interdisciplinary collaboration among urban planners, Al
researchers, policymakers, and community stakeholders. In
particular, the integration of AI within Intelligent
Transportation Systems (ITS) exemplifies how technology can
address complex mobility challenges while contributing to
broader urban development goals. Ultimately, the synergy
between artificial intelligence and green technology is
reshaping the future of urban living. It marks the beginning of
a new era of intelligent, adaptive, and environmentally
conscious urban ecosystems where technology not only
enhances quality of life and public health but also drives
sustainable development for future generations.
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