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In recent years, artificial intelligence technology, with its numerous
applications in urban management, has become one of the key pillars of
transformation in this field. In this review article, the fundamentals of artificial
intelligence, machine learning, and the general applications of Al were first
introduced. Additionally, the concept of data governance, its layers, and its
critical importance for municipalities were examined. The article then
specifically discussed the applications of Al in smart cities and its role in
addressing urban management challenges, demonstrating how this technology
can contribute to improving transportation, enhancing public safety,
optimizing waste management, strengthening urban planning, improving
energy management, and facilitating city governance. Furthermore, the
importance of prioritizing artificial intelligence applications in the city was
discussed, and the implementation of artificial intelligence in urban
management was analyzed. Finally, suggestions were provided for optimizing

Artificial Intelligence. the use of artificial intelligence in urban management. These suggestions can

be summarized as follows: 1. Enhancing organizational knowledge and
expertise to fully harness the potential of Al; 2. Establishing the necessary
technical infrastructures and integration between systems; 3. Collecting
diverse data and formulating robust data governance; 4. Optimizing the
application of Al technologies through testing; 5. Adopting a people-centered
approach in proposing and designing Al projects. Given these points and the
recognition of artificial intelligence’s capabilities in urban management, a
more efficient use of this technology in cities can be achieved.
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1. Introduction

Nowadays, with the rapid growth of city populations and the increasing trend toward urban living,
numerous challenges have emerged in the management of metropolitan areas, such as transportation
management, energy resource management, waste management, and public safety. In the present era,
the use of artificial intelligence in cities has been introduced as an innovative solution for better
managing these issues. By employing innovative methods, artificial intelligence can overcome these
challenges with exceptional speed and precision, playing a crucial role in enhancing the efficiency of
urban infrastructure. In other words, artificial intelligence can offer extensive applications in urban
management across areas including transportation management, waste management, city governance,
public safety, urban planning, and energy management. Hence, the use of artificial intelligence in
urban management is both a necessity and of high importance in today’s world. By incorporating
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artificial intelligence into cities, the concept of a smart city emerges. With the advent of Al, various
forms of non-biological intelligence have been introduced that significantly impact smart cities; in
such cities, for the first time in history, city control is not exclusively managed by humans.

Generally speaking, artificial intelligence refers to the development of computers and machines to
perform tasks that require human intelligence: tasks such as learning, understanding, problem-solving,
and human decision-making. With the capability to analyze both real-time and historical urban data
and forecast future trends, artificial intelligence can shift managerial decisions from a reactive
approach to a more controlling and forward-looking one. Since data plays a key role in the
development of new Al technologies, the concept of data governance and optimal data management
becomes a fundamental issue in the implementation of artificial intelligence systems.

In this paper, we first review the fundamentals of artificial intelligence and introduce the various
levels of Al. Additionally, the concepts of machine learning, deep learning, generative artificial
intelligence, and their applications are described. Next, the concept of data governance and its
importance in Al systems is examined. Following this, we address the most significant part of the
paper: the applications of artificial intelligence in urban management and its deployment. Finally,
conclusions and recommendations are offered regarding the optimization of Al use in urban
management.

The aim of this review study is to clarify the potential of Al and to investigate its applications in
smart cities, thereby fostering a comprehensive understanding of this technology's capabilities in
addressing urban management challenges.

2. Methodology

This study adopts a review-based approach to examine artificial intelligence and its applications in
urban management. This article will first introduce the fundamentals and levels of artificial
intelligence, machine learning, and data governance. It then specifically explores the applications of
Al in smart cities and urban management.

To collect sources for this study, the following approach was taken: In the initial search, only the
titles and abstracts of articles were reviewed to identify relevant sources. Keywords such as “artificial
intelligence,” ‘“urban management,” “Al implementation,” “data governance,” and other related
combinations were used in the search process. The time frame for selecting articles related to Al
applications in cities was set from 2015 to 2024 (with a particular emphasis on sources published after
2020) to ensure the inclusion of up-to-date and relevant papers. However, for foundational concepts
such as the basics of artificial intelligence and data governance, the selection criteria were based solely
on the content’s relevance to the research topic and the number of citations. After evaluating and fully
reviewing the collected articles, 46 papers were selected for final analysis.

3. Results

Due to the review nature of the research, this article presents findings from the analysis of compiled
articles and studies rather than direct results. According to these studies, applications of artificial
intelligence in each level of urban management should first be prioritized based on the city's needs,
existing infrastructure, and impact on citizens' lives. Then, artificial intelligence systems should be
implemented considering deployment challenges and the technology lifecycle stages in the urban
environment. Therefore, given the strategic importance of artificial intelligence deployment and
lifecycle in urban settings, this topic will be explored in detail throughout the article.

4. Conclusion
In this research, we first became acquainted with the fundamental concepts of artificial intelligence
and the extraordinary opportunities that this technology offers us. Then, strategies for managing Al
risks and data governance were presented. Subsequently, we examined smart cities and the role of
artificial intelligence in such cities in detail, and introduced examples of successful projects in this
domain. Furthermore, our investigations revealed that for the application of artificial intelligence in
cities, awareness of the Al lifecycle and the risks associated with deploying Al is of great importance.
However, this review study has also faced certain limitations. Firstly, due to its review nature, the
analyses rely on existing findings and do not present new experimental data. Moreover, in many large-
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scale Al projects in cities, detailed and up-to-date information is not publicly available. As a result,
most of the examples cited in this article are based on secondary data. Additionally, due to the
growing use of artificial intelligence in urban projects and the wide range of topics involved, it was not
possible to conduct an in-depth analysis of all dimensions. Furthermore, political, economic, and
social differences between countries can hinder the generalizability and implementation of similar
projects in other countries - particularly in developing countries - and focusing on successful projects
may not fully reflect the challenges faced by less developed cities. Despite these limitations, this study
can offer valuable insights for policymaking and the development of smart cities.

Based on the findings of this research, several recommendations for optimizing the use of artificial
intelligence in urban management can be proposed. Firstly, enhancing organizational knowledge and
expertise to fully harness the capabilities of artificial intelligence is essential. Additionally, it is
necessary to establish the required technical infrastructures - including both hardware and software
technologies - and to achieve integration between systems. On the other hand, as mentioned in Section
3, the collection of diverse data and the formulation of data governance should not be ignored; this
may include designating an agency or individuals for managing, maintaining, and providing data, as
well as defining specific standards and procedures for data utilization. Moreover, testing technologies
can have a significant impact on optimizing the application of artificial intelligence; for example,
developing chatbots for internal or public communication and conducting intelligent analyses of
existing data. Finally, to address the real needs of society, adopting a people-centered approach in
designing Al projects is of utmost importance. These recommendations can pave the way toward
smarter and more efficient urban management.
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1. Act on the Protection of Personal Information
2. Hallucination
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1. Bias

2. Black Box

3. Explainable

4. Local Interpretable Model-agnostic Explanations
5. Shapley Additive ExPlanations

6. ICT
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1. Historical (batch) Data
2. Real-time Data
3. Mobility as a Service (MaaS)
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1. Text Mining

2. Sustainable Transportation
3. Big data

4. Customized Bus
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1. Surveillance Video
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1. Internet of Things (loT)
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1. Sentiment Analysis
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1. Framing

2. Design

3. Implementation
4. Deployment

5. Maintenance
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1. Demography
2. Lack of Robustness
3. Data and Concept Drift
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