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Abstract: This article explores the intertwining connections among artificial intelligence, machine
learning, digital transformation, and computational sustainability, detailing how these elements
jointly empower citizens within a smart city framework. As technological advancement accelerates,
smart cities harness these innovations to improve residents’ quality of life. Artificial intelligence
and machine learning act as data analysis powerhouses, making urban living more personalized,
efficient, and automated, and are pivotal in managing complex urban infrastructures, anticipating
societal requirements, and averting potential crises. Digital transformation transforms city operations
by weaving digital technology into every facet of urban life, enhancing value delivery to citizens.
Computational sustainability, a fundamental goal for smart cities, harnesses artificial intelligence,
machine learning, and digital resources to forge more environmentally responsible cities, minimize
ecological impact, and nurture sustainable development. The synergy of these technologies empowers
residents to make well-informed choices, actively engage in their communities, and adopt sustainable
lifestyles. This discussion illuminates the mechanisms and implications of these interconnections for
future urban existence, ultimately focusing on empowering citizens in smart cities.
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1. Introduction

In the evolving domain of urban innovation, smart cities (SCs) symbolize a transforma-
tive agenda, as described by Batty et al. [1], and further refined by Allam and Newman [2].
Here, the incorporation of technology into urban spaces acts as a propellant for sustainable,
efficient living. Anthopoulos [3] underscores this strategy’s focus on interconnectivity and
sophisticated technology to improve residents’ lives. This discourse delves into the synergis-
tic bond between artificial intelligence (AI), machine learning (ML), digital transformation
(DT), and computational sustainability (CS)—the four critical tenets shaping the SC con-
cept and enhancing citizen empowerment, resonating with views from Caragliu et al. [4],
Angelidou [5], and Bibri and Krogstie [6]. Kitchin [7] observes that the digital age has
propelled technology forward, prompting cities worldwide to adopt AI and ML as vital
components of urban ingenuity, a sentiment shared by Amović et al. [8]. These tools are
proficient at handling large datasets, pivotal for bolstering urban operations, automating
processes, and customizing services, as suggested by Komninos et al. [9]. AI and ML also

Algorithms 2024, 17, 192. https://doi.org/10.3390/a17050192 https://www.mdpi.com/journal/algorithms26 pages24 pages

https://doi.org/10.3390/a17050192
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/algorithms
https://www.mdpi.com
https://orcid.org/0000-0001-6330-0260
https://orcid.org/0000-0002-3943-8013
https://orcid.org/0000-0002-8863-0351
https://orcid.org/0000-0001-8456-7773
https://doi.org/10.3390/a17050192
https://www.mdpi.com/journal/algorithms
https://www.mdpi.com/article/10.3390/a17050192?type=check_update&version=2

	Introduction 

