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Abstract

Environmentally sustainable smart cities have emerged as a promising approach to address the challenges
of urbanization while promoting sustainable development and enhancing residents' quality of life. This
research article presents the key findings of a comprehensive study that explores the various aspects and
initiatives found in environmentally sustainable smart cities.Renewable energy plays a pivotal role in
these cities, with a strong emphasis on harnessing solar, wind, and geothermal power. Investments in
clean energy infrastructure, such as solar panels, wind farms, and geothermal plants, significantly reduce
reliance on fossil fuels and contribute to lower carbon emissions.Energy efficiency is another critical
aspect of sustainable smart cities. These cities prioritize the use of smart grids for optimized energy
distribution, smart meters for real-time energy monitoring and control, and energy-efficient buildings
equipped with insulation, lighting, and HVAC systems that minimize energy consumption.Smart
transportation is a key initiative in environmentally sustainable smart cities, focusing on reducing traffic
congestion and air pollution. Electric vehicles (EVs) are promoted, accompanied by the development of
charging infrastructure. Intelligent transportation systems aid in effective traffic management, while
active transportation modes such as cycling, walking, and public transportation are encouraged.Efficient
waste management systems are implemented to minimize landfill waste and promote recycling and
composting. Smart waste bins equipped with sensors optimize waste collection routes, reduce littering,
and provide real-time data on fill levels, aiding in effective waste management.Water management
strategies are prioritized to conserve this precious resource. Smart water meters monitor consumption
patterns, rainwater harvesting systems are implemented, water-efficient practices are promoted in
buildings, and advanced leak detection technologies minimize water loss.Green spaces and biodiversity
conservation are fundamental in environmentally sustainable smart cities. By integrating parks, gardens,
rooftop greenery, and urban forests, these cities enhance residents' well-being, improve air quality, and
provide habitats for wildlife, thus promoting biodiversity.Data analytics and the Internet of Things (10T)
play a crucial role in monitoring and optimizing various city systems. Real-time data collection and
analysis enable effective management of energy usage, traffic flow, waste management, and other
infrastructure, facilitating informed decision-making and resource allocation.Citizen engagement is
fostered in environmentally sustainable smart cities. Platforms for citizen participation enable residents
to provide feedback, report issues, and actively contribute to decision-making processes related to urban
planning, energy conservation, waste management, and other sustainability initiatives.The
implementation of these strategies in environmentally sustainable smart cities aims to reduce carbon
footprints, enhance resource efficiency, improve air and water quality, and create healthier and more
livable urban environments. By embracing technology, innovation, and citizen engagement, these cities
pave the way for a sustainable and resilient future.
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Spaces, Biodiversitg.

84|Page


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

Introduction

In today's rapidly evolving world, the
concept of sustainable development has
gained  significant  momentum  as
communities strive to find innovative
solutions to address pressing environmental
challenges. Among the remarkable
endeavors in this field are environmentally
sustainable smart cities, which harness the
power of technology and innovation to
promote sustainable urbanization while
simultaneously enhancing the quality of life
for their residents. These cities embrace a
holistic approach that encompasses various
aspects of sustainability, ranging from
energy production and transportation to
waste management and green spaces. By
integrating smart infrastructure, renewable
energy sources, and advanced technologies,
environmentally sustainable smart cities
pave the way for a greener, more efficient,
and resilient future.

At the heart of environmentally sustainable
smart cities lies the commitment to
renewable energy. Recognizing the
detrimental effects of fossil fuel reliance on
the environment, these cities prioritize the
deployment of renewable energy sources
such as solar, wind, and geothermal power.
By investing in clean energy infrastructure,
including solar panels on buildings, wind
farms, and geothermal plants, they reduce
their dependency on fossil fuels and
significantly lower carbon emissions. These
forward-thinking cities recognize the
importance of transitioning towards a more
sustainable energy mix to ensure a cleaner
and healthier environment for their
residents. [1], [2]
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Energy efficiency stands as another
cornerstone of environmentally sustainable
smart cities. These cities strive to optimize
energy consumption through the adoption
of smart grids, which enable efficient
energy distribution and management.
Additionally, smart meters empower
residents to monitor and control their
energy usage, fostering a culture of energy
conservation and responsible consumption.
Energy-efficient buildings, equipped with
state-of-the-art insulation, lighting, and
HVAC systems, further contribute to
reducing energy demands while providing
comfortable and sustainable living spaces.

Transportation plays a crucial role in the
sustainability equation of smart cities. With
a focus on minimizing traffic congestion
and air pollution, environmentally
sustainable  smart  cities  prioritize
sustainable transportation options. Electric
vehicles (EVs) take center stage in these
cities, supported by a robust charging
infrastructure  that  encourages their
adoption.[3] Furthermore, intelligent
transportation systems are implemented to
optimize traffic flow and management,
while promoting alternative modes of
transportation such as cycling, walking, and
public transit. By embracing these
measures, smart cities aim to create cleaner
and more efficient transportation networks
that improve the quality of life for their
residents. [4] [5]

Effective waste management is a
fundamental aspect of environmentally
sustainable smart cities. These cities
employ cutting-edge technologies and
strategies to minimize landfill waste and
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promote recycling and composting. Smart
waste bins equipped with sensors optimize
waste  collection  routes,  reducing
operational costs and improving overall
efficiency. Moreover, real-time data on fill
levels help streamline waste management
processes, minimize littering, and enhance
the effectiveness of recycling initiatives. By
prioritizing waste reduction and recycling,
smart cities work towards a circular
economy, where resources are conserved,
and waste is minimized. [6] [7]

Water, as a precious resource, occupies a
significant place in the sustainability
agenda of smart cities. Environmentally
sustainable smart cities adopt efficient
water management strategies to ensure the
responsible use and conservation of water
resources. Smart water meters enable real-
time monitoring of water consumption,
empowering residents to make informed
decisions regarding their water usage.
Rainwater harvesting systems capture and
utilize rainfall, reducing reliance on
freshwater sources. Furthermore, advanced
leak detection technologies are employed to
minimize water loss and optimize the
efficiency of water distribution systems.
Through these measures, smart cities strive
to secure water availability for future
generations while reducing the strain on
freshwater sources.

To cultivate a harmonious coexistence
between urbanization  and nature,
environmentally sustainable smart cities
place great emphasis on the creation and
preservation of green spaces. These cities
integrate parks, gardens, rooftop greenery,
and urban forests into their urban
landscapes, providing residents with
recreational areas, improving air quality,
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and supporting biodiversity. By promoting
the presence of green spaces, smart cities
enhance the well-being and mental health of
their inhabitants, while also creating
habitats for diverse flora and fauna. This
harmonious interaction between humans
and nature fosters a sense of connection and
responsibility towards the environment. [8]

[9] [10]

Central to the  functioning  of
environmentally sustainable smart cities is
the utilization of data analytics and the
Internet of Things (loT). Real-time data
collection and analysis enable city
administrators to monitor and optimize
various systems such as energy usage,
traffic flow, waste management, and
environmental parameters. By harnessing
the power of data and advanced
technologies, smart cities can make
informed decisions and allocate resources
efficiently,  thus  maximizing  the
effectiveness of sustainability initiatives.
The integration of data analytics and loT
empowers smart cities to adapt and respond
to dynamic urban challenges, ultimately
fostering a more resilient and sustainable
urban environment. [11] [12]

The transformation towards
environmentally sustainable smart cities is
not solely a responsibility of city officials
and policymakers. These cities recognize
the significance of citizen engagement in
achieving their sustainability goals. By
establishing  platforms  for  citizen
participation, environmentally sustainable
smart cities encourage residents to provide
feedback, report issues, and actively
contribute to decision-making processes
related to urban planning, energy
conservation, waste management, and other
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sustainability efforts. Citizen engagement
fosters a sense of ownership and collective
responsibility, nurturing a vibrant and
inclusive community that actively works
towards a sustainable future.

Environmentally sustainable smart cities
represent a paradigm shift in urban
development, intertwining technology,
innovation, and sustainability to create
livable and environmentally conscious
urban environments. By prioritizing
renewable energy, energy efficiency,
sustainable transportation, waste
management, water conservation, green
spaces, data analytics, and citizen
engagement, these cities aim to reduce their
carbon  footprint, enhance resource
efficiency, improve air and water quality,
and create healthier and more sustainable
urban  communities.  Through the
integration of cutting-edge technologies
and a collective commitment to
sustainability, environmentally sustainable
smart cities serve as beacons of hope,
providing a blueprint for a brighter and
greener future for cities worldwide.

Renewable Energy

Smart cities are at the forefront of a global
movement that champions the utilization of
renewable energy sources, namely solar,
wind, and geothermal power, as a top
priority. In order to achieve this ambitious
goal, these cities channel significant
investments into  developing  robust
infrastructure specifically designed to
harness clean energy production. Rooftop
solar panels adorn countless buildings,
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capturing the boundless energy of the sun
and converting it into usable electricity.
Expansive wind farms gracefully dot the
landscape, their  towering  turbines
harnessing the powerful gusts of wind that
sweep across the region. Furthermore,
geothermal plants have emerged as a
formidable contender in the renewable
energy arena, tapping into the Earth's
natural heat to generate electricity. Through
these strategic investments, smart cities
demonstrate a steadfast commitment to
reducing their reliance on finite fossil fuel
resources, thus taking tangible steps
towards curbing carbon emissions and
mitigating the effects of climate
change.[13], [14]

By embracing renewable energy on a large
scale, smart cities are spearheading a
paradigm shift in the energy landscape,
ushering in an era of sustainability and
environmental consciousness. The
integration of solar, wind, and geothermal
power into the fabric of these urban centers
is not merely a symbolic gesture but a
pragmatic solution to the pressing
challenges posed by climate change. The
widespread adoption of solar panels on
buildings not only contributes to the
production of clean energy but also serves
as a visible testament to the city's dedication
to a greener future. Simultaneously, the
expansive wind farms that majestically
stretch across the horizon become
emblematic of a city's unwavering
commitment to harnessing the power of
nature in a responsible and renewable
manner. Equally significant are the
geothermal plants, tapping into the planet's
internal heat to generate electricity,
showcasing the innovative and sustainable
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practices at the heart of smart cities.[15]
[16] [17]

The transition to renewable energy in smart
cities is a multifaceted endeavor that
encompasses a range of interconnected
aspects. From a technological standpoint,
the integration of solar, wind, and
geothermal  power  necessitates the
development of sophisticated infrastructure
capable  of  effectively  capturing,
converting, and  distributing  these
renewable energy sources. This involves
intricate engineering and  design,
meticulous planning, and coordination
between various stakeholders. The
installation of solar panels, the construction
of wind farms, and the establishment of
geothermal plants require substantial
investments in both time and resources.
However, smart cities recognize that these
initial investments yield long-term benefits,
not only in terms of reduced reliance on
fossil fuels and decreased carbon emissions
but also in the form of economic growth,
job creation, and enhanced energy security.

The prioritization of renewable energy
sources in smart cities extends beyond the
realm of environmental sustainability. By
embracing solar, wind, and geothermal
power, these cities actively contribute to the
diversification and decentralization of the
energy sector. The reliance on fossil fuels
has long been associated with geopolitical
complexities, economic volatility, and
environmental degradation. In contrast,
renewable energy sources offer a more
resilient and self-sustaining alternative. By
tapping into the power of the sun, wind, and
Earth's heat, smart cities can develop a
robust energy ecosystem that promotes
energy independence, reduces vulnerability
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to supply chain disruptions, and empowers
local communities to take control of their
energy needs. In essence, the pursuit of
renewable energy sources in smart cities
signifies a broader drive towards resilience,
self-sufficiency, and forward-thinking
governance.[18], [19] [20]

The impact of smart cities' commitment to
renewable energy extends far beyond their
immediate boundaries. By serving as
beacons of sustainability and innovation,
these urban centers inspire and motivate
other regions to follow suit. They become
catalysts for change, igniting a domino
effect where cities and communities across
the globe recognize the benefits of
renewable energy and make their own
transformative strides. Furthermore, the
collective adoption of renewable energy
sources on a global scale drives
technological advancements, economies of
scale, and cost reductions, making
renewable energy more accessible and
affordable for all. As a result, the ripple
effects of smart cities' embrace of
renewable energy reach far and wide,
transcending geographical boundaries and
shaping a more sustainable and resilient
future for generations to come.

Energy Efficiency

Energy efficiency plays a crucial role in the
development of sustainable smart cities as
it encompasses a range of practices and
technologies aimed at optimizing energy
consumption and minimizing waste. These
cities prioritize the implementation of smart
grids, which act as intelligent energy
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distribution ~ networks  capable  of
dynamically managing the supply and
demand of electricity. By integrating
advanced sensors, communication systems,
and analytics, smart grids enable real-time
monitoring, control, and optimization of
energy flows, ensuring that electricity is
delivered efficiently and reliably to the
various sectors and consumers within the
city.In addition to smart grids, sustainable
smart cities focus on empowering residents
to actively participate in managing their
energy consumption. This is achieved
through the deployment of smart meters,
which provide individuals with detailed
information about their electricity usage.
Smart meters enable residents to monitor
their energy consumption patterns, identify
energy-intensive appliances, and make
informed  decisions to reduce their
electricity usage. Moreover, these meters
can facilitate the implementation of time-
of-use pricing, encouraging consumers to
shift their energy-intensive activities to off-
peak hours when electricity demand is
lower, resulting in a more balanced and
efficient distribution of energy resources.
[14], [21] [22]

Energy-efficient ~ buildings are a
fundamental component of sustainable
smart cities. These buildings are designed
and equipped with innovative technologies
and practices to minimize energy waste and
optimize energy performance. Efficient
insulation materials, such as high-quality
thermal barriers and double-glazed
windows, help reduce heat transfer and
maintain stable indoor temperatures, thus
reducing the need for excessive heating or
cooling. Advanced lighting systems, such
as LED lights, consume significantly less
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energy than traditional lighting options,
while providing high-quality illumination.
Additionally,  energy-efficient HVAC
(heating, ventilation, and air conditioning)
systems are installed to regulate indoor
temperature and air quality, ensuring
optimal comfort while minimizing energy
consumption. [21], [23] [24]

The integration of energy-efficient
practices and  technologies  within
sustainable smart cities offers numerous
benefits. First and foremost, it reduces
energy consumption and greenhouse gas
emissions, contributing to the overall
sustainability and environmental
friendliness of the city. By optimizing
energy distribution, smart grids minimize
transmission losses and improve overall
system efficiency. The availability of real-
time energy consumption data through
smart meters empowers individuals to make
informed choices, leading to reduced
energy bills and increased energy savings.
Energy-efficient  buildings not only
decrease operational costs for residents and
businesses but also provide a healthier and
more comfortable living environment.
Additionally, by adopting energy-efficient
practices, smart cities reduce their
dependence on fossil fuels, promote the
integration of renewable energy sources,
and enhance the resilience and reliability of
their energy systems. [25] [26] [27]

Energy efficiency is a paramount
consideration in the development of
sustainable smart cities. The

implementation of smart grids, smart
meters, and energy-efficient buildings
ensures the optimal use of energy resources,
reduces waste, and promotes a more
sustainable and resilient  energy
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infrastructure. By incorporating these
technologies and practices, smart cities can
achieve significant energy savings, reduce
environmental impact, and enhance the
overall quality of life for their residents.

Smart Transportation

Smart transportation is a fundamental
aspect of urban planning in forward-
thinking cities, as they actively prioritize
and advocate for sustainable transportation
options aimed at mitigating the pervasive
issues of traffic congestion and air pollution
that plague urban environments worldwide.
These cities recognize the critical need to
reduce reliance on conventional gasoline-
powered vehicles and instead champion the
adoption of electric vehicles (EVS) as a key
component of  their  transportation
infrastructure. To facilitate this transition,
they diligently invest in the development of
robust charging infrastructure, ensuring that
EV owners have ample access to
convenient and reliable charging stations
throughout the city.These cities go beyond

merely promoting EVs; they also
implement  intelligent  transportation
systems  that leverage advanced

technologies to effectively manage traffic
flow and optimize commuting experiences
for their residents. By employing sensors,
cameras, and data analytics, these
intelligent systems are capable of
monitoring and predicting traffic patterns,
allowing for proactive interventions and
real-time  adjustments to  alleviate
congestion. This not only enhances the
efficiency of transportation networks but
also reduces travel times and improves
overall road safety. [28] [29]
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In  their pursuit of  sustainable
transportation, these cities recognize the
importance of fostering a culture that
embraces alternative modes of commuting.
They actively encourage cycling and
walking by investing in the development of
comprehensive  bike lane  networks,
pedestrian-friendly  infrastructure, and
public spaces that prioritize non-motorized
transportation. By creating safe and
accessible pathways for cyclists and
pedestrians, they not only promote physical
activity but also provide viable alternatives
to car-dependent lifestyles.These cities
prioritize the improvement and expansion
of their public transportation systems. They
invest in modernizing existing
infrastructure, expanding route networks,
and ensuring the availability of reliable and
efficient services. By offering accessible
and affordable public transportation
options, they strive to make commuting via
buses, trains, and trams an attractive choice
for residents, reducing the number of
private vehicles on the road and minimizing
traffic congestion. [30] [31] [32]

These cities demonstrate a holistic
approach to  smart  transportation,
encompassing  multiple  facets  of

sustainable mobility. By actively promoting
electric vehicles, developing charging
infrastructure, implementing intelligent
transportation systems, and encouraging
cycling, walking, and public transportation,
they envision a future where urban mobility
is cleaner, more efficient, and less
dependent on fossil fuels. Through these
concerted efforts, they strive to create
healthier, more livable environments for
their residents while contributing to the
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global transition towards a sustainable and
low-carbon future.

Waste Management

In the realm of waste management, the
cornerstone of environmentally sustainable
smart cities lies in the implementation of
efficient and effective waste management
systems. These cutting-edge systems are
designed with the overarching goal of
minimizing the amount of waste destined
for landfills while concurrently promoting
recycling and composting practices. To
achieve this, smart cities harness the power
of advanced technologies, leveraging tools
such as smart waste bins embedded with
state-of-the-art sensors. These innovative
sensors not only facilitate the optimization
of waste collection routes but also
contribute to a significant reduction in
littering occurrences by providing real-time
data on fill levels. By adopting such a
forward-thinking approach to waste
management, smart cities are proactively
addressing the challenges associated with
waste generation, striving to build a greener
and more sustainable future for their
residents and the environment at large. [33]
[34] [35]

In the pursuit of a greener and more
sustainable  future, environmentally
conscious smart cities have recognized the
paramount  importance ~ of  waste
management. By harnessing the potential of
advanced technologies, these cities have
embraced the concept of smart waste bins
equipped with cutting-edge sensors. These
intelligent sensors play a pivotal role in
revolutionizing waste collection practices
by optimizing collection routes and
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minimizing inefficiencies. Furthermore,
they provide invaluable real-time data on
fill levels, empowering waste management
authorities to streamline their operations
and make data-driven decisions. The
utilization of such advanced systems not
only reduces the burden on landfills but also
actively contributes to the prevention of
littering, fostering cleaner and more
visually appealing urban environments. By
placing waste management at the forefront
of their agenda, smart cities are paving the
way for a more sustainable future. [36] [37]
[38]

The integration of efficient waste
management  systems  represents a
cornerstone of environmentally sustainable
smart cities. Driven by a commitment to
reducing landfill waste and encouraging
recycling and composting, these cities
employ state-of-the-art technology in the
form of smart waste bins. These bins are
equipped with highly sophisticated sensors
that play a pivotal role in optimizing waste
collection routes and mitigating the adverse
effects of littering. By analyzing real-time
data on fill levels, waste management
authorities can proactively plan and adjust
their  collection  schedules, ensuring
maximum efficiency and minimizing the
environmental impact of waste disposal.
Through the adoption of these smart waste
management solutions, smart cities are at
the forefront of the movement towards a
more circular and resource-efficient
economy, safeguarding the well-being of
their residents and the environment
alike.[39] [40]

At the heart of the environmentally
sustainable smart city paradigm lies the
implementation of innovative waste
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management strategies. Recognizing the
need to minimize landfill waste and
promote recycling and composting, these
cities have harnessed the power of smart
waste bins integrated with advanced
sensors. These intelligent sensors bring
forth a myriad of benefits, including the
optimization of waste collection routes and
the reduction of littering incidents. By
collecting and analyzing real-time data on
fill levels, waste management authorities
are empowered to make informed decisions
regarding collection schedules, thereby
maximizing efficiency and reducing the
environmental footprint. In essence, the
adoption of such cutting-edge technologies
underscores the commitment of smart cities
to create cleaner and more livable urban
environments while paving the way for a
more sustainable future. [41] [42] [43] [44]

Environmentally sustainable smart cities
are committed to revolutionizing waste
management practices by embracing
forward-thinking approaches. Central to
these approaches are smart waste bins that
harness the power of sensors and advanced
technology. By utilizing these sophisticated
sensors, smart cities are able to optimize
waste collection routes, minimize the
occurrence of littering, and provide real-
time data on the fill levels of waste bins.
This wealth of information enables waste
management authorities to make data-
driven decisions, thereby enhancing the
overall efficiency and effectiveness of
waste collection operations. As a result,
these cities are able to reduce landfill waste,
promote recycling and composting, and
create cleaner, healthier, and more
environmentally friendly urban spaces for
their residents. By prioritizing waste
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management, smart cities are setting the
stage for a sustainable and eco-conscious
future. [45] [46]

Water Management

Water management plays a pivotal role in
the overall sustainability and resilience of
smart cities, as they strive to optimize the
use of this invaluable resource. By adopting
a range of innovative strategies and
technologies, these cities are able to
enhance their water management practices
and ensure the efficient utilization of water.
One key aspect of their approach involves
the implementation of smart water meters,
which enable real-time monitoring of water
consumption at a granular level. These
meters provide valuable insights into usage
patterns and help identify areas where water
conservation measures can be
implemented. Additionally, smart cities
integrate rainwater harvesting systems into
their infrastructure, allowing them to
capture and store rainwater for non-potable
uses such as irrigation and flushing toilets.
By embracing such initiatives, smart cities
can significantly reduce their reliance on
freshwater sources and alleviate the burden
on existing water supplies. [47] [48]

Promoting water-efficient practices in
buildings is another crucial aspect of smart
water management. Smart cities enforce
strict building codes and regulations that
encourage the use of water-saving fixtures
and appliances. For instance, low-flow
faucets, dual-flush toilets, and efficient
irrigation systems are commonly employed
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to minimize water consumption. These
measures are complemented by the
integration of smart technologies, such as
sensors and automation systems, which
enable precise control and monitoring of
water usage within buildings. By adopting
these practices, smart cities not only
conserve water but also reduce energy
consumption  associated  with  water
treatment and distribution. [49] [50] [51]

In addition to proactive water conservation
measures, smart cities leverage advanced
leak detection technologies to address the
issue of water loss. Water leaks can lead to
significant wastage of this precious
resource and also cause infrastructure
damage. To mitigate these risks, smart
cities employ sophisticated leak detection
systems that utilize sensors, data analytics,
and machine learning algorithms. These
systems continuously monitor the water
supply network, enabling the early
detection of leaks or abnormalities in flow
rates. By promptly identifying and
repairing leaks, smart cities can minimize
water losses, improve overall system
efficiency, and reduce the costs associated
with repairs and maintenance. [52] [53]
[54]

Smart cities prioritize education and
awareness campaigns to engage citizens in
sustainable water management practices.
These campaigns aim to foster a sense of
responsibility and encourage behavioral
changes that promote water conservation.
Citizens are educated about the importance
of water as a finite resource and are
provided with tips and guidelines on how to
reduce water usage in their daily lives. By
instilling a culture of water conservation,
smart cities empower individuals to
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contribute actively to the sustainable
management of water resources.Smart
cities recognize the criticality of efficient
water management and employ a
multifaceted approach to tackle this
challenge. Through the adoption of smart
water meters, rainwater harvesting systems,
water-efficient practices in buildings,
advanced leak detection technologies, and
citizen engagement, these cities strive to
conserve water, minimize losses, and create
a sustainable water future. By embracing
these strategies, smart cities set a
benchmark  for  responsible  water
management and pave the way for a more
water-secure world. [55] [56] [57] [58]

Green Spaces and Biodiversity

In their pursuit of creating sustainable and
livable environments, these cities recognize
the immense value of green spaces and
prioritize their creation and preservation as
integral components of urban planning and
development strategies. By integrating
parks, gardens, rooftop greenery, and urban
forests into the very fabric of the cityscape,
they actively contribute to the enhancement
of residents' well-being and the promotion
of biodiversity.With sprawling parks and
green belts woven throughout the urban
landscape, these cities offer their residents
ample  opportunities  for  recreation,
relaxation, and connection with nature. The
presence of well-designed and well-
maintained green spaces provides a respite
from the hustle and bustle of city life,
offering individuals a chance to unwind,
exercise, and engage in various leisure
activities. Whether it's strolling along tree-
lined pathways, picnicking on spacious
lawns, or participating in outdoor sports,
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these green spaces offer something for
everyone, catering to diverse interests and
age groups. [59] [60] [61]

The incorporation of green spaces into
urban areas goes beyond providing
recreational opportunities. It is an effective
means to improve air gquality and mitigate
the adverse effects of pollution. With trees,
shrubs, and green infrastructure
strategically placed throughout the city,
these urban spaces act as natural filters,
absorbing pollutants and releasing fresh
oxygen into the atmosphere. This not only
creates a healthier living environment for
residents but also contributes to the fight
against climate change by reducing
greenhouse gas emissions and promoting
carbon sequestration.In addition to their
direct benefits for humans, these green
spaces also play a crucial role in supporting
and preserving biodiversity. By providing
habitats and food sources, they attract and
sustain a diverse range of plant and animal
species within the urban ecosystem. Birds,
insects, and small mammals find refuge in
the lush vegetation and tree canopies,
forming a vibrant web of life amidst the
concrete jungle. Through careful planning
and maintenance, these cities ensure that
their green spaces are ecologically
balanced, featuring native plant species and
incorporating elements that encourage
biodiversity, such as pollinator gardens and
water features. [62] [63] [64]

By prioritizing the creation and
preservation of green spaces, these cities
demonstrate a commitment to the well-
being of their residents and the
environment. They understand that nature
is an essential component of urban life,
offering numerous benefits that extend far
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beyond aesthetics. From improving air
quality and supporting wildlife habitats to
providing recreational opportunities and
promoting physical and mental health,
these green spaces are vital contributors to
the overall livability and sustainability of
these cities. With each park, garden, and
urban forest, they strive to create a
harmonious coexistence between the urban
and natural worlds, ensuring a greener and
more biodiverse future for generations to
come. [65], [66] [67] [8]

Data Analytics and loT

Data analytics plays a crucial role in the
development and operation of smart cities
by leveraging the power of the Internet of
Things (1oT) to monitor and optimize a
wide range of systems. In a smart city, an
extensive network of interconnected
devices and sensors collect massive
amounts of data in real-time. These devices
are embedded in various aspects of urban
infrastructure, including buildings,
transportation  systems, and utilities.
Through the 10T, these devices seamlessly
communicate with each other, creating a
vast ecosystem of data generation and
exchange.The collected data is then
processed and analyzed using sophisticated
analytics tools and techniques. This
analysis helps city administrators gain
valuable insights into the functioning of
their urban systems. For instance, energy
usage patterns can be analyzed to identify
areas of inefficiency and potential energy-
saving opportunities. Traffic flow data can
be examined to optimize signal timings and
identify  congestion hotspots.  Waste
management systems can be monitored to
determine collection frequencies and
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identify areas where recycling efforts need
improvement. [68] [69] [70] [71]

By harnessing the power of data analytics
and the 10T, smart cities are able to make
informed decisions and allocate resources
more effectively. The real-time nature of
the data collection and analysis allows city
administrators to respond quickly to
changing conditions and take proactive
measures to address emerging issues. For
example, if energy usage spikes in a
particular area, the data analytics system
can alert the authorities, who can then
investigate and take appropriate actions to
resolve the issue promptly. [72] [73] [74]

The insights gained from data analytics help
optimize resource allocation in smart cities.
By understanding the usage patterns and
demand trends, city administrators can
allocate resources such as energy, water,
and transportation more efficiently. This
not only leads to cost savings but also
promotes sustainability by reducing waste
and environmental impact. For instance,
based on data analytics, a smart city can
identify areas with high water consumption
and implement targeted conservation
measures to reduce usage and ensure a more
equitable distribution of resources.Data
analytics and the loT form the backbone of
smart cities, enabling real-time data
collection, analysis, and optimization of
various urban systems. The ability to
monitor and analyze data from
interconnected devices empowers city
administrators to make informed decisions
and allocate resources more effectively.
This not only improves the efficiency of
urban infrastructure but also promotes
sustainability and enhances the overall
quality of life for residents. As technology
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continues to advance, the role of data
analytics and the 10T in shaping the cities of
the future will only become more
significant, revolutionizing the way we live,
work, and interact with our urban
environments. [75] [76] [77] [78]

Citizen Engagement

Citizen engagement is a crucial aspect of
environmentally sustainable smart cities, as
it empowers residents to actively participate
and contribute to wvarious sustainability
initiatives. By establishing robust platforms
and channels for communication, these
cities create opportunities for citizens to
provide valuable feedback, report any
issues they encounter, and engage in
decision-making processes pertaining to
urban planning, energy conservation, waste
management, and other sustainability
efforts. Through these avenues, residents
can share their perspectives, ideas, and
concerns, allowing for a more inclusive and
democratic approach to shaping the city's
sustainable development. [79], [80] [29]
[81]

One way in which citizen engagement is
promoted in environmentally sustainable
smart cities is by leveraging technology to
enhance communication and participation.
Utilizing  digital  platforms,  mobile
applications, and online portals, residents
can easily access information, share their
opinions, and collaborate with other
community members. These technological
tools enable a wider reach, breaking down
physical barriers and engaging a larger and
more diverse group of citizens. This
inclusivity ensures that a multitude of
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voices are heard, strengthening the
decision-making processes and resulting in
more  comprehensive and  effective
sustainability strategies. [82] [31] [83]

Environmentally sustainable smart cities
recognize that citizen engagement extends
beyond merely gathering input and
feedback. They actively involve residents
in the implementation and execution of
sustainability initiatives. By providing
opportunities for citizens to actively
contribute to projects such as renewable
energy installations, urban gardens, or
community recycling programs, these cities
empower individuals to become active
participants in creating positive
environmental change. This hands-on
involvement not only fosters a sense of
ownership and pride among residents but
also strengthens the overall impact and
success of sustainability efforts. [84] [85]
[86]

Citizen engagement in environmentally
sustainable smart cities also promotes

education and awareness regarding
sustainability issues. By organizing
workshops, seminars, and awareness

campaigns, these cities aim to educate
residents about the importance of
sustainable practices and their role in
mitigating environmental challenges. This
increased awareness leads to a more
informed and environmentally conscious
community, where individuals are
motivated to adopt sustainable behaviors in
their daily lives. Through education and
outreach, these cities empower citizens to
make informed decisions and actively
contribute to the city's sustainability
goals.Citizen engagement in
environmentally sustainable smart cities
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acts as a catalyst for innovation and
collaboration. By involving residents in the
decision-making processes, cities tap into
the collective intelligence and creativity of
their citizens. This collaborative approach
encourages the generation of innovative
ideas and solutions to  complex
sustainability problems. Moreover, by
fostering partnerships between the public,
private, and academic sectors, these cities
create a vibrant ecosystem for knowledge
sharing and collaboration. Through this
collaborative environment, citizens,
businesses, and institutions can work
together to develop and implement cutting-
edge technologies, policies, and practices
that drive sustainable urban development
forward. [87], [88] [89]

Citizen engagement plays a vital role in
environmentally sustainable smart cities by
fostering participation, inclusivity,
education, innovation, and collaboration.
By establishing platforms and channels for
communication, these cities empower
residents to provide feedback, report issues,
and actively contribute to decision-making
processes related to  sustainability.
Technological tools enhance
communication and enable wider reach,
ensuring a diverse range of voices are
heard. Engaging citizens in the
implementation of sustainability initiatives
strengthens their sense of ownership and
pride. Education and awareness campaigns

increase  environmental consciousness,
empowering  individuals to  adopt
sustainable behaviors. Lastly, citizen

engagement acts as a catalyst for innovation
and collaboration, tapping into the
collective intelligence of the community
and fostering partnerships across sectors.
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Through these efforts, environmentally
sustainable smart cities create a dynamic
and participatory environment where
citizens and stakeholders work together to
build a more sustainable future.[90] [91]
[92] [93], [94]

Conclusion

Environmentally sustainable smart cities
embody a holistic approach to urban
development by integrating technology,
innovation, and sustainable practices to
create livable, resource-efficient, and
environmentally friendly urban
environments. These cities prioritize
renewable  energy  sources,  energy
efficiency, smart transportation, waste
management, water management, green
spaces, data analytics, and citizen
engagement.

By leveraging renewable energy sources
such as solar, wind, and geothermal power,
sustainable smart cities reduce their
reliance on fossil fuels and minimize carbon
emissions. They also emphasize energy
efficiency through smart grids, meters, and
buildings, optimizing energy distribution
and consumption.Smart  transportation
systems in these cities prioritize sustainable
options like electric vehicles, intelligent
traffic management, and support for
cycling, walking, and public transportation.
This approach reduces traffic congestion
and air pollution.

Efficient waste management systems in
environmentally sustainable smart cities
minimize landfill waste through recycling
and composting. Smart waste bins and real-
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time data collection optimize waste
collection routes and provide valuable
insights for waste management.Water
management strategies focus on conserving
water resources through smart meters,
rainwater harvesting, and water-efficient
practices in buildings. Advanced leak
detection technologies help minimize water
loss.

The creation and preservation of green
spaces promote biodiversity, improve air
quality, and enhance residents' well-being.
Parks, gardens, and urban forests are
integrated into the cityscape, providing
recreational areas and supporting wildlife
habitats.

Data analytics and the Internet of Things
(IoT) enable real-time monitoring and
optimization of various systems, facilitating
informed decision-making and resource
allocation.Citizen engagement is a crucial
aspect of environmentally sustainable smart
cities. Residents are encouraged to actively
participate in sustainability initiatives,
providing feedback, reporting issues, and
contributing to decision-making processes.

Environmentally sustainable smart cities
aim to reduce their carbon footprint,
enhance resource efficiency, improve air
and water quality, and create healthier and
more livable urban environments. By
embracing technology, innovation, and
citizen participation, these cities serve as
models for sustainable urban development,
ensuring a greener and brighter future for
generations to come.

References


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

[1]

[2]

[3]

[4]

[5]

[6]

[7]

N. Vukovic, U. Koriugina, D.
Illarionova, D. Pankratova, P.
Kiseleva, and A. Gontareva, “Towards
Smart Green Cities: Analysis of
Integrated Renewable Energy Use in
Smart Cities,” Speedup, pp. 75-94,
2021.

B. N. Silva, M. Khan, and K. Han,
“Towards sustainable smart cities: A
review of trends, architectures,
components, and open challenges in
smart cities,” Sustainable Cities and
Society, vol. 38, pp. 697713, Apr.
2018.

V. S. R. Kosuru and A. K
Venkitaraman, “CONCEPTUAL
DESIGN PHASE OF FMEA

PROCESS FOR AUTOMOTIVE
ELECTRONIC CONTROL UNITS,”
International Research Journal of
Modernization in Engineering
Technology and Science, vol. 4, no. 9,
pp. 1474-1480, 2022.

B. Anthony Jnr., “Integrating Electric
Vehicles to Achieve Sustainable
Energy as a Service Business Model in
Smart Cities,” Frontiers in
Sustainable Cities, vol. 3, 2021.

V. S. R. Kosuru and A. K
Venkitaraman, “Evaluation of Safety
Cases in The Domain of Automotive
Engineering,” International Journal of
Innovative Science and Research
Technology, vol. 7, no. 9, pp. 493-497,
2022.

E. Nica, “Urban Big Data Analytics
and Sustainable Governance Networks
in Integrated Smart City Planning and
Management,” Geopolitics, History,
and International Relations, vol. 13,
no. 2, pp. 93-106, 2021.

A. Gillespie et al, “Gene
characterization and expression of the
v6 T cell co-receptor WC1 in sheep,”

98|Page

(8]

9]

Dev. Comp. Immunol., vol. 116, p.
103911, Mar. 2021.

M. Alam, “Post-Sustainability and
Environmental Education: Remaking
Education for the Future Edited by
Bob Jickling and Stephen Sterling
Palgrave Studies in Education and the
Environment Series. Gewerbestrasse,
Springer, 2017,” Australian Journal of
Environmental Education, vol. 34, no.
2, pp. 207-210, 2018.

R. R. Dixit, “Risk Assessment for
Hospital Readmissions: Insights from
Machine Learning Algorithms,” Sage
Science Review of Applied Machine
Learning, vol. 4, no. 2, pp. 1-15, 2021.

[10] P. Hung and K. Peng, “Green Energy

Water-Autonomous Greenhouse
System: An Alternative Technology
Approach Toward Sustainable Smart—
Green Vertical Greening in a Smart
City,” in Green City Planning and
Practices in Asian Cities: Sustainable
Development and Smart Growth in
Urban Environments, Z. Shen, L.
Huang, K. Peng, and J. Pai, Eds.
Cham: Springer International
Publishing, 2018, pp. 315-335.

[11] A. W. Yirsaw et al., “Defining the

caprine y0 T cell WC1 multigenic
array and evaluation of its expressed
sequences and gene  structure
conservation among goat breeds and
relative to cattle,” Immunogenetics,
vol. 74, no. 3, pp. 347-365, Jun. 2022.

[12] S. E. Bibri, “The IoT for smart

sustainable cities of the future: An
analytical framework for sensor-based
big data applications for
environmental sustainability,”
Sustainable Cities and Society, vol.
38, pp. 230-253, Apr. 2018.

[13] F. A. Almalki et al., “Green IoT for

Eco-Friendly and Sustainable Smart
Cities:  Future  Directions and


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

Opportunities,” Mobile Networks and
Applications, Aug. 2021.

[14] M. I. Khalil, N. Z. Jhanjhi, M.
Humayun, S. Sivanesan, M. Masud,
and M. S. Hossain, “Hybrid smart grid
with sustainable energy efficient
resources for smart cities,”
Sustainable Energy Technologies and
Assessments, vol. 46, p. 101211, Aug.
2021.

[15] H. Kamyab, J. J. Klemes, Y. Van Fan,
and C. T. Lee, “Transition to
Sustainable Energy System for Smart
Cities and Industries,” Energy, vol.
207, p. 118104, Sep. 2020.

[16] M. Alam, “Reading the Novel
Sarongge Through the Eyes of Female
Environmental Activists in
Indonesia,” Environment, Media, and
Popular Culture in Southeast, 2022.

[17] A. T. Hoang, V. V. Pham, and X. P.
Nguyen, “Integrating renewable
sources into energy system for smart
city as a sagacious strategy towards
clean and sustainable process,” J.
Clean. Prod., vol. 305, p. 127161, Jul.
2021.

[18] B. Li, “Effective energy utilization
through economic development for
sustainable management in smart
cities,” Energy Reports, vol. 8, pp.
4975-4987, Nov. 2022.

[19] P. Bedi, S. B. Goyal, A. S. Rajawat, R.
N. Shaw, and A. Ghosh, “Application
of Al/loT for Smart Renewable
Energy Management in Smart Cities,”
in Al and IloT for Smart City
Applications, V. Piuri, R. N. Shaw, A.
Ghosh, and R. Islam, Eds. Singapore:
Springer Nature Singapore, 2022, pp.
115-138.

[20] P. Uyyala, “COLLUSION
DEFENDER PRESERVING
SUBSCRIBERS  PRIVACY IN
PUBLISH AND  SUBSCRIBE

99 |Page

SYSTEMS.,”  The International
journal of analytical and experimental
modal analysis, vol. 13, no. 4, pp.
2639-2645, 2021.

[21] C. Wang, J. Gu, O. Sanjuan Martinez,
and R. Gonzalez Crespo, “Economic
and environmental impacts of energy
efficiency over smart cities and
regulatory measures using a smart
technological solution,” Sustainable
Energy Technologies and
Assessments, vol. 47, p. 101422, Oct.
2021.

[22] P. Uyyala, “AUTOMATIC
DETECTION  OF  GENETIC
DISEASES IN PEDIATRIC AGE

USING PUPILLOMETRY,” Journal
of interdisciplinary cycle research,
vol. 14, no. 5, pp. 1748-1760, 2022.

[23] C. K. Metallidou, K. E. Psannis, and E.
A. Egyptiadou, “Energy Efficiency in
Smart Buildings: IoT Approaches,”
IEEE Access, vol. 8, pp. 63679-
63699, 2020.

[24] P. Uyyala, “DETECTION OF
CYBER ATTACK IN NETWORK
USING MACHINE LEARNING
TECHNIQUES,” Journal of
interdisciplinary cycle research, vol.
14, no. 3, pp. 1903-1913, 2022.

[25] S. Sharma, G. Saini, K. Kumar, and K.
Saini, “Futuristic Approach to Energy
in Smart Cities,” Smart Cities, 2022.

[26] P. Uyyala, “PREDICTING
RAINFALL USING MACHINE
LEARNING TECHNIQUES,” J.
Interdiscipl. Cycle Res., vol. 14, no. 2,
pp. 1284-1292, 2022.

[27] H. Zhuang, J. Zhang, S. C. B., and B.
A. Muthu, “Sustainable Smart City
Building Construction Methods,”
Sustain. Sci. Pract. Policy, vol. 12, no.
12, p. 4947, Jun. 2020.

[28] L. Zhao and Y. Jia, “Intelligent
transportation system for sustainable


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

environment in smart cities,” Int. J.
Electr. Eng. Educ., p.
0020720920983503, Jan. 2021.

[29] V. S. R. Kosuru, A. K. Venkitaraman,
V. D. Chaudhari, N. Garg, A. Rao, and
A. Deepak, “Automatic Identification
of Vehicles in Traffic using Smart
Cameras,” in 2022 5th International
Conference on Contemporary
Computing and Informatics (IC3l),
2022, pp. 1009-1014.

[30] A. Balasubramaniam, A. Paul, W.-H.

Hong, H. Seo, and J. H. Kim,
“Comparative Analysis of Intelligent
Transportation Systems for

Sustainable Environment in Smart
Cities,” Sustain. Sci. Pract. Policy,
vol. 9, no. 7, p. 1120, Jun. 2017.

[31] A. K. Venkitaraman and V. S. R.
Kosuru, “Electric Vehicle Charging
Network Optimization using Multi-
Variable Linear Programming and
Bayesian Principles,” in 2022 Third
International Conference on Smart
Technologies in Computing, Electrical
and Electronics (ICSTCEE), 2022, pp.
1-5.

[32] Z.-G. Chen, Z.-H. Zhan, S. Kwong,
and J. Zhang, “Evolutionary
computation for intelligent
transportation in smart cities: A survey
[review article],” IEEE Comput. Intell.
Mag., vol. 17, no. 2, pp. 83-102, May
2022.

[33] H. Ahvenniemi, A. Huovila, I. Pinto-
Seppd, and M. Airaksinen, “What are
the differences between sustainable
and smart cities?,” Cities, vol. 60, pp.
234-245, Feb. 2017.

[34] M. Alam, “Indonesian educated
middle-class fathers’ preferences in
pregnancy services at a private
hospital,” Int. Rev. Sociol. Sport, vol.
30, no. 3, pp. 539-560, Sep. 2020.

100|Page

[35] B. Esmaeilian, B. Wang, K. Lewis, F.
Duarte, C. Ratti, and S. Behdad, “The
future of waste management in smart
and sustainable cities: A review and
concept paper,” Waste Manag., vol.
81, pp. 177-195, Nov. 2018.

[36] A. N. Afiah, A. A. Widianto, B.
Yuanda, E. Sulistywati, M. N. Fatanti,
and M. Alam, “Resilience of Local
Communities Experiencing Disaster in
Lombok,” in 2nd International
Conference on Social Knowledge
Sciences and Education (ICSKSE
2022), 2022, pp. 78-89.

[37] S. L. Balova and J. de VELAZCO,
“The Formation of the Concept of
Smart Sustainable City with the
Purpose of Environmental
Protection,” Journal of Environmental
Management and Tourism (JEMT),
vol. XIlI, no. 05(53), pp. 1269-1275,
2021.

[38] L. Alam, A. Lahmi, M. Alam, and A.
Aminah, “The rise of the urban piety
movement: Jamaah Maiyah as an
urban spiritualism and emerging
religiosity in the public sphere,” J. lIm.
Peuradeun, vol. 10, no. 3, p. 745, Sep.
2022.

[39] D. Adams, A. Novak, and T. Kliestik,
“Sensor-based Big Data Applications
and Environmentally  Sustainable
Urban Development in Internet of
Things-enabled Smart Cities,”
Geopolitics, History, and
International Relations, vol. 13, no. 1,
pp. 108-118, 2021.

[40] M. Alam, “Environmental Education
and Non-governmental
Organizations,” in The Palgrave
Encyclopedia of Urban and Regional
Futures, R. C. Brears, Ed. Cham:
Springer International  Publishing,
2022, pp. 495-502.


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

[41] M. Alam, “Reconstructing anti-
capitalism as  heterodoxa in
Indonesia’s youth-led urban
environmentalism Twitter account,”
Geoforum, 2020.

[42] A. Nelson and O. Neguritd, “Big Data-
driven Smart Cities: Internet of Things
Devices and Environmentally
Sustainable Urban Development,”
Geopolitics, History, and
International Relations, vol. 12, no. 2,
pp. 37-43, 2020.

[43] L. Franchina, A. Calabrese, G.
Inzerilli, E. Scatto, G. Brutti, and M.
V. de los Angeles Bonanni, “Thinking
green: The role of smart technologies
in transforming cities’ waste and
supply Chain’s flow,” Cleaner
Engineering and Technology, vol. 2, p.
100077, 2021.

[44] M. Alam, “Book Review: K. Gildart,
A. Gough-Yates, S. Lincoln, B.
Osgerby, L. Robinson, J. Street, P.
Webb, and M. Worley (Eds.), Youth
Culture and Social Change: Making a
Difference by Making a Noise,”
Young Child., vol. 28, no. 3, pp. 315-
317, Jun. 2020.

[45] R. R. Dixit, “Investigating Healthcare
Centers” Willingness to  Adopt
Electronic Health Records: A Machine
Learning Perspective,” ERST, vol. 1,
no. 1, pp. 1-15, Jan. 2017.

[46] S. Riffat, R. Powell, and D. Aydin,
“Future cities and environmental
sustainability,” Future Cities and
Environment, vol. 2, no. 1, pp. 1-23,
Feb. 2016.

[47] D. C. Bogatinoska, R. Malekian, J.
Trengoska, and W. A. Nyako,
“Advanced sensing and internet of
things in smart cities,” in 2016 39th
International Convention on
Information and Communication
Technology, Electronics and

101|Page

Microelectronics (MIPRO), 2016, pp.
632-637.

[48] M. Alam, “Young People as
Transformative Citizens  Fighting
Climate Change,” Political Identity
and Democratic Citizenship in, 2020.

[49] M. Angelidou, A. Psaltoglou, N.
Komninos, C. Kakderi, P.
Tsarchopoulos, and A. Panori,
“Enhancing sustainable urban
development through smart city
applications,” Journal of Science and
Technology Policy Management, vol.
9, no. 2, pp. 146-169, Jan. 2017.

[50] M. Alam, “Young People as
Transformative  Citizens  Fighting
Climate Change,” in Political Identity
and Democratic  Citizenship in
Turbulent Times, IGI Global, 2020,
pp. 230-254.

[51] H. K. Channi and R. Kumar, “The
Role of Smart Sensors in Smart City,”
in Smart Sensor Networks: Analytics,
Sharing and Control, U. Singh, A.
Abraham, A. Kaklauskas, and T.-P.
Hong, Eds. Cham:  Springer
International Publishing, 2022, pp.
27-48.

[52] A. L. Karn et al., “An integrated
approach for sustainable development
of  wastewater treatment and
management system using loT in
smart cities,” Soft Comput., vol. 27,
no. 8, pp. 5159-5175.

[53] M. Alam, P. Nilan, and T. Leahy,
“Learning from Greenpeace: Activist
habitus in a local struggle,” Electron.
Green J., 2019.

[54] E. Ismagiloiva, L. Hughes, N. Rana,
and Y. Dwivedi, “Role of Smart Cities
in Creating Sustainable Cities and
Communities: A Systematic Literature
Review,” in ICT Unbounded, Social
Impact of Bright ICT Adoption, 2019,
pp. 311-324.


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

[55] V. S. Rahul, “Kosuru; Venkitaraman,
AK Integrated framework to identify
fault in human-machine interaction
systems,” Int. Res. J. Mod. Eng.
Technol. Sci, 2022,

[56] S. Shruti, P. K. Singh, A. Ohri, and R.
S. Singh,  “Development  of
environmental ~ decision  support
system for sustainable smart cities in
India,” Environ. Prog. Sustain.
Energy, vol. 41, no. 5, Sep. 2022.

[57] P. Uyyala, “SECURE CRYPTO-
BIOMETRIC SYSTEM FOR
CLOUD COMPUTING,” Journal of
interdisciplinary cycle research, vol.
14, no. 6, pp. 2344-2352, 2022.

[58] I. Zubizarreta, A. Seravalli, and S.
Arrizabalaga, “Smart city concept:
What it is and what it should be,” J.
Urban Plan. Dev., vol. 142, no. 1, p.
04015005, Mar. 2016.

[59] R. Anguluri and P. Narayanan, “Role
of green space in urban planning:
Outlook towards smart cities,” Urban
For. Urban Greening, vol. 25, pp. 58—
65, Jul. 2017.

[60] P. Uyyala, “SIGN LANGUAGE

RECOGNITION USING
CONVOLUTIONAL NEURAL
NETWORKS,” Journal of

interdisciplinary cycle research, vol.
14, no. 1, pp. 1198-1207, 2022.

[61] M. Alam and P. Nilan, “The campaign
to save the Bandung city forest in
Indonesia: A cognitive praxis analysis
of protest repertoires,” Indonesia and
the Malay world, 2018.

[62] M. Alam, “Post-Sustainability and
Environmental Education: Remaking
Education for the Future Edited by
Bob Jickling and Stephen Sterling
Palgrave Studies in Education and
Australian Journal of
Environmental Education, 2018.

102|Page

[63] Y. Parasher, P. Singh, and G. Kaur,
“Green Smart Town Planning,” in
Green and Smart Technologies for
Smart Cities, CRC Press, 2019, pp.
19-41.

[64] M. F. J. Aronson et al., “Biodiversity
in the city: key challenges for urban
green space management,” Front.
Ecol. Environ., vol. 15, no. 4, pp. 189—
196, May 2017.

[65] M.A.D.R.O0.P.D.D.J.R.O.S. I.-.
Y.L I C. Thuzar, “URBANIZATION
IN SOUTHEAST ASIA:
DEVELOPING SMART CITIES
FOR THE FUTURE?,” Regional
Outlook, pp. 20012012, 2011.

[66] S. Mundoli, H. Unnikrishnan, and H.
Nagendra, “The ‘Sustainable’ in smart
cities: ignoring the importance of
urban ecosystems,” Decisions, vol. 44,
no. 2, pp. 103-120, Jun. 2017.

[67] R. R. Dixit, “Predicting Fetal Health
using Cardiotocograms: A Machine
Learning Approach,” Journal of
Advanced Analytics in Healthcare
Management, vol. 6, no. 1, pp. 43-57,
2022.

[68] D. Chapman, “Environmentally
Sustainable Urban Development and
Internet of Things Connected Sensors
in  Cognitive  Smart  Cities,”
Geopolitics, History, and
International Relations, vol. 13, no. 2,
pp. 51-64, 2021.

[69] V. Kommaraju, K. Gunasekaran, K.
Li, and T. Bansal, “Unsupervised pre-
training for biomedical question
answering,” arXiv preprint arXiv,
2020.

[70] P. Uyyala, “Privacy-aware Personal
Data Storage (P-PDS): Learning how
toProtect User Privacy from External
Applications,” The International
journal of analytical and experimental


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

modal analysis, vol. 13, no. 6, pp.
3257-3273, 2021.

[71] M. A. Ahad, S. Paiva, G. Tripathi, and
N. Feroz, “Enabling technologies and
sustainable smart cities,” Sustainable
Cities and Society, vol. 61, p. 102301,
Oct. 2020.

[72] A. Kumar, M. Payal, P. Dixit, and J.
M. Chatterjee, “Framework for
Realization of Green Smart Cities
Through the Internet of Things (IoT),”
in Trends in Cloud-based loT, F. Al-
Turjman, Ed. Cham:  Springer
International Publishing, 2020, pp.
85-111.

[73] P. Uyyala, “Efficient and Deployable
Click Fraud Detection for Mobile
Applications,” The International
journal of analytical and experimental
modal analysis, vol. 13, no. 1, pp.
2360-2372, 2021.

[74] T. Bansal, K. Gunasekaran, T. Wang,
T. Munkhdalai, and A. McCallum,
“Diverse  Distributions of  Self-
Supervised Tasks for Meta-Learning
in NLP,” arXiv [cs.CL], 02-Nov-2021.

[75] G. Kaur, P. Tomar, and P. Singh,
“Design of Cloud-Based Green loT
Architecture for Smart Cities,” in
Internet of Things and Big Data
Analytics Toward Next-Generation
Intelligence, N. Dey, A. E. Hassanien,
C. Bhatt, A. S. Ashour, and S. C.
Satapathy, Eds. Cham: Springer
International Publishing, 2018, pp.
315-333.

[76] A. Gillespie et al., “Characterization
of the domestic goat yd T cell receptor
gene loci and gene usage,”
Immunogenetics, vol. 73, no. 2, pp.
187-201, Apr. 2021.

[77] P. Uyyala, “Credit Card Transactions
Data Adversarial Augmentation in the
Frequency Domain,” The
International journal of analytical and

103|Page

experimental modal analysis, vol. 13,
no. 5, pp. 2712-2718, 2021.

[78] C. Morgan, “Can Smart Cities Be
Environmentally Sustainable? Urban
Big Data Analytics and the Citizen-
driven Internet of  Things,”
Geopolitics, History, and
International Relations, vol. 12, no. 1,
pp. 80-86, 2020.

[79] I. Bouzguenda, C. Alalouch, and N.
Fava, “Towards smart sustainable
cities: A review of the role digital
citizen participation could play in
advancing  social  sustainability,”
Sustainable Cities and Society, vol.
50, p. 101627, Oct. 2019.

[80] D. Bednarska-Olejniczak, J.
Olejniczak, and L. Svobodova,
“Towards a Smart and Sustainable
City with the Involvement of Public
Participation—The Case of
Wroclaw,” Sustain. Sci. Pract. Policy,
vol. 11, no. 2, p. 332, Jan. 2019.

[81] P. Uyyala, “Secure Channel Free
Certificate-Based Searchable
Encryption Withstanding Outside and
Inside Keyword Guessing Attacks,”
The International journal of analytical
and experimental modal analysis, vol.
13, no. 2, pp. 2467-2474, 2021.

[82] W. Castelnovo, “Co-production makes
cities smarter: Citizens’ participation
in smart city initiatives,” in Co-
production in the Public Sector,
Cham: Springer International
Publishing, 2016, pp. 97-117.

[83] R. R. Dixit, “Factors Influencing
Healthtech Literacy: An Empirical
Analysis of Socioeconomic,
Demographic, Technological, and
Health-Related Variables,” ARAIC,
vol. 1, no. 1, pp. 23-37, Dec. 2018.

[84]V. S. R. Kosuru and A. K.
Venkitaraman, “Preventing the False
Negatives of Vehicle Object Detection


https://researchberg.com/index.php/araic

Applied Research in Artificial Intelligence and Cloud Computing

5(1) 2022

@Il

311D LeWS Ul SSAIENIU| [elUaWUoNIAUT Buriojdx3 :Saimn4 Uegqin 3|qeureIsns SpIemo.L

in Autonomous Driving Control Using
Clear Object Filter Technique,” in
2022 Third International Conference
on Smart Technologies in Computing,
Electrical and Electronics
(ICSTCEE), 2022, pp. 1-6.

[85] J. Evans et al., “Smart and sustainable
cities? Pipedreams, practicalities and
possibilities,” Local Environ., vol. 24,
no. 7, pp. 557-564, Jul. 2019.

[86] P. Uyyala, “Delegated Authorization
Framework for EHR Services using
Attribute Based Encryption,” The
International journal of analytical and
experimental modal analysis, vol. 13,
no. 3, pp. 2447-2451, 2021.

[87] S. Gohari, D. Baer, B. F. Nielsen, E.
Gilcher, and W. Z. Situmorang,
“Prevailing Approaches and Practices
of Citizen Participation in Smart City
Projects: Lessons from Trondheim,
Norway,” Infrastructures, vol. 5, no.
4, p. 36, Apr. 2020.

[88] E. Richard and L. F. David, “The
future of citizen engagement in
cities—The council of citizen
engagement in sustainable urban
strategies (ConCensus),” Futures, vol.
101, pp. 80-91, Aug. 2018.

[89] A. K. Venkitaraman and V. S. R.
Kosuru, “A review on autonomous
electric ~ vehicle  communication
networks-progress, methods and
challenges,” World J. Adv. Res. Rev.,
vol. 16, no. 3, pp. 013-024, 2022,

[90] D. Fonseca, M. Sanchez-Sepulveda, S.
Necchi, and E. Pena, “Towards Smart
City Governance. Case Study:
Improving the Interpretation of
Quantitative Traffic Measurement
Data through Citizen Participation,”
Sensors , vol. 21, no. 16, Aug. 2021.

[91] V. S. R. Kosuru and A. K.
Venkitaraman, “Developing a deep Q-
learning and  neural  network

104|Page

framework for trajectory planning,”
European Journal of Engineering and
Technology Research, vol. 7, no. 6, pp.
148-157, 2022.

[92] P. Uyyala, “DETECTING AND
CHARACTERIZING EXTREMIST
REVIEWER GROUPS IN ONLINE
PRODUCT REVIEWS,” Journal of
interdisciplinary cycle research, vol.
14, no. 4, pp. 1689-1699, 2022.

[93] E. Przeybilovicz et al., “Citizen
participation in the smart city: findings
from an international comparative
study,” Local Government Studies,
vol. 48, no. 1, pp. 23-47, Jan. 2022.

[94] A. K. Alamoudi, R. B. Abidoye, and
T. Y. M. Lam, “The impact of
stakeholders’ management measures
on citizens’ participation level in
implementing  smart  sustainable
cities,” Sustain. Sci. Pract. Policy, vol.
14, no. 24, p. 16617, 2022.


https://researchberg.com/index.php/araic

