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Abstract

The increasing use of Al in modern smart cities calls for explainable artificial intelligence (XAl) systems that can improve the efficiency
and effectiveness of city operations while being transparent, interpretable, and trustworthy. Developing a unified framework for XAl
that can handle the heterogeneity of data and systems in smart cities is the first challenge, considering the need to incorporate human
factors and preferences in Al systems. The second challenge is developing new XAl methods that can handle the complexity and
scale of smart city data. Addressing ethical and legal aspects is also critical, including ensuring that Al systems are fair and unbiased,
protecting citizens' privacy and security, and establishing legal frameworks. Evaluating the effectiveness and usability of XAl systems
is also crucial in improving city operations and stakeholder trust apart from XAl research for smart cities: improved visualization,
human feedback, integration.
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I. Introduction

* Brief overview of XAl and smart cities
As depicted in Fig 1.0 there are essentially five perspectives on why XAl matters in the context of smart cities as well. In recent years,
the emergence of advanced technologies, such as the Internet of Things (loT) (Prabakar et al., 2023) and artificial intelligence (Al)
(Priyadarshini et al., 2022), has transformed urban environments into modern smart cities. These cities are characterized by the
integration of digital technologies into various systems, such as transportation, energy, and security, to improve the quality of life for
citizens. However, the complexity of these systems and the vast amount of data they generate pose significant challenges for
decision-making and management. This is where XAl comes in. XAl, or explainable artificial intelligence, is a subset of Al that seeks
to make machine learning models more transparent and understandable to humans. XAl can help decision-makers and managers
better understand the inner workings of Al models (Jayakumar, Brohi, & Jhanjhi, 2021), enabling them to make informed decisions
and identify potential biases or errors.

Figure 1. Why XAl matters: The five essential views
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11&sr=c&sig=wsMzB2Jr0%2Bv8Ed3QYxcPxXYyt09UVJXujFP3tgUK420%3D&se=2024-10-28T16%3A44%3A40Z&sp=r)

Source: Saeed & Omlin (2023)

o Imnortance of XAl in smart cities
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%EGEGNGGSZ 0, XAI has a critical role to play in addressing the challenges and issues facing modern smart cities (Rocha et al.,
2021). Its importance lies in its ability to provide transparency, interpretability, and explainability of the complex models and algorithms
(Rocha et al., 2021) used\hsadricitMgshior. Mhis@halanMnds hant Kacddadiablitykand-Hasisiom-Makd M siaralpp g diibree.
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minimize its risks. XAl plays ReYilgdd ol it INPASS R AM@FFilies) B itrpyides decision-making support to city authorities in vario
domains, including traffic management, energy optimization, public safety, disaster response, and waste management (Humayun,
Alsaqger, & Jhanjhi, 2022 Annadurai C. Nelson I. Devi K. N. Manikandan R. Jhanjhi N. Masud M. Sheikh A. (2022). Biometric
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The importance of XAl in smart cities stems from the fact that these cities generate an enormous amount of data from various sources
such as sensors, camerJ&YQé%%F%egia%Btﬁe%@ﬁ%@%@é@s%w&%.@ﬁﬁ#ﬁ@%‘é&ﬁ@?@a@%@ﬁﬁwwmm@%ta
make it difficult for humafhzmalystsits, probesteandthakeSemsges it opich és aurefedtan sah taslisnxialifnesiels can analyze this data
and provide actionable insights to city authorities, enabling them to make data-driven decisions that improve the efficiency,
sustainability, and livability of the city with smart medical services to the inhabitants of the city as depicted in Fig 3.0 (Javed et al.,
2023; Mahmood et al., 2021).

Figure 3. Smart medical services for urban communities
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