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ABSTRACT

As urbanization continues to accelerate, the concept of smart cities has emerged as 
a promising solution to address the complex challenges faced by rapidly growing 
urban areas. Smart cities leverage advanced technologies to enhance the quality of 
life for residents, optimize resource utilization, and promote sustainable development. 
However, the successful implementation of smart cities heavily relies on the 
engineering of resilient and sustainable infrastructure. This chapter highlights the 
key aspects of engineering resilient and sustainable infrastructure for smart cities, 
focusing on the integration of technological innovations, resilience planning, and 
sustainable practices. The engineering of resilient infrastructure plays a crucial role 
in smart cities’ ability to withstand and recover from various shocks and stresses, 
including natural disasters, climate change impacts, and cyber-attacks. Resilient 
infrastructure emphasizes the integration of robust design principles, redundancy, 
adaptability, and effective risk management strategies.
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Crafting Intelligent Urban Environments

1. INTRODUCTION

In recent times, the idea of smart cities has gained significant traction, spurred by 
the compelling objective of utilizing state-of-the-art technologies to enhance the 
quality of life for urban residents. As our world becomes increasingly urbanized, 
cities grapple with multifaceted challenges spanning infrastructure, transportation, 
energy consumption, and ecological sustainability. Within this context, this chapter 
endeavors to delve into the pivotal role that engineering solutions play in shaping 
smart cities and how they facilitate profound urban metamorphosis. In response to 
the rapidly evolving economy and our ever-changing world, especially the increasing 
demand for sustainability (Fagerberg et al., 2013). Smart cities epitomize urban 
areas that ingeniously employ advanced technologies and data-driven innovations to 
elevate the well-being of their residents while advancing sustainability and optimizing 
resource allocation. These urban landscapes are intricately woven tapestries of 
interconnected systems and devices, including an array of sensors, IoT (Internet of 
Things) devices, and intelligent infrastructure. These technological marvels work 
in harmony to gather and analyze data, automate processes, and empower data-
driven decision-making (Crossan and Apaydin, 2010). When it comes to managing 
the transition to smart cities as processes of innovation, it is essential to consider 
the dimensions that shape the way these transitions occur.In the rapidly changing 
global landscape, characterized by a burgeoning need for sustainability, Fagerberg 
et al. aptly note that smart cities hold the promise of aligning various sectors—
transportation, energy, healthcare, infrastructure, public safety, and governance—
into a symphony of efficiency, sustainability, and livability. Powered by technology 
and connectivity, smart cities embark on a mission to confront urban challenges 
head-on, ultimately aiming to enhance the welfare of their citizens. Smart buildings 
equipped with automated systems for lighting, heating, and cooling contribute to 
energy conservation and cost savings (Zhang et al., 2022, 2023). A hallmark of smart 
cities is the pervasive deployment of sensors and IoT devices throughout the urban 
fabric. These omnipresent devices collect up-to-the-minute data on essential aspects 
of urban existence, such as traffic flow, air quality, energy usage, waste handling, 
and public security. This wealth of data is subsequently closely examined to reveal 
valuable insights that guide well-informed decision-making.

Transportation systems in smart cities epitomize interconnected networks 
optimized to alleviate congestion, improve mobility, and promote sustainable 
transit modes. Examples abound, from intelligent traffic management systems to 
adaptive traffic signals and real-time public transportation updates. As Crossan 
and Apaydin aptly emphasize, orchestrating smart city transitions necessitates a 
careful consideration of the dimensions that define these transformative processes. 
Energy efficiency and sustainability occupy pivotal positions within the smart city 
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