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¢ ABSTRACT e

Smart city is an unfinished future city yet. This paper is about the future of
the future city. To understand the smart city that is coming slowly to our
daily life, we need to talk about 3 things. First, understanding of the smart
city in the historical context of cities that developed since 7,000~8,000
years ago by Homo Sapiens, a modern human, who emerged 200,000
to 300,000 years ago. Then, as the 4th industrial revolution started, the
new phenomenon that changed the city, was discussed as a process of
completing the smart city. Finally, the people who live in that city were
discussed.

The space of city, as hardware, reflects the era, which is the software. The
era contains humanity. This paper rethinks the future in point of humanity,
times, and space of future smart city with a few questions and answers.
Furthermore, it talks about the triggers of the rise and fall of smart city’s

success in the short and long term. Since it is a city that opens a new

civilization, yet not fully developed future city, this paper analyzes and

interprets the evidence from the past and current day. This paper is a

story about the future of smart cities, drawn by predicted future.

KEYWORDS

Smart City, Future City, Homo Sapiens Humanity, New Era of Smart City, Image of
Smart City
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¢ ABSTRACT e

This article argues that smart cities have now reached a critical point after
which history will accelerate. It is hence vital to ensure that the promoters,
the designers, the managers and the leaders of smart cities are on the
right course, and equipped with the right tools.

Three key ingredients will be required to achieve this, namely:

* A fresh definition of smart cities
» Updated ways to measure the performance and impact of smart cities,
and

» An ambitious new global urban agenda

KEYWORDS

Smart cities, future readiness, benchmarking, sustainability, inclusion.
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¢ ABSTRACT e

The rise of smart cities, defined by advanced technology, hyper-
connectivity, and data-driven innovation, has reshaped sustainable
urban development. Yet, as environmental challenges escalate, a critical
question arises: can smart cities evolve beyond sustainability to become
truly regenerative? While sustainability seeks to minimise ecological
damage, regenerative cities aim to restore and revitalise ecosystems. This
shift requires a fundamental transformation of urban systems, focusing on
resilience and equity for all.

A regenerative city incorporates principles of diversity, equity, and a just
transition to net-zero carbon, rethinking the broader purpose of urban life.
Unlike the large-scale infrastructure of smart cities, regenerative urbanism
prioritises human-scale developments, echoing Jacob’s(1967) vision
of urban design centred on local needs and engagement. Lyle’s(1999)
concept of regenerative design deepens this by integrating circularity
into energy, water, and material flows, fostering a balanced relationship
between human and natural systems.

Embedding regenerative principles into the smart city paradigm offers an
opportunity to reshape urban futures through the creation of regenerative
smart cities. Technologies like artificial intelligence (Al) and the Internet of
Things (loT) can support cities in becoming restorative forces. However,
challenges exist, such as fragmented data, concerns over privacy, and
the complexity of managing interdependent systems. Without robust
local governance, there is a risk that cities may evolve into technocratic
regimes disconnected from both communities and nature.

For cities to transition from sustainability to smart regeneration,
entrenched barriers must be addressed. This article concludes that
governance models need rethinking from the ground up, ensuring that
technological innovation is matched with inclusivity and ecological
stewardship. Only through this integration can smart cities truly
regenerate both the planet and the social fabric of urban life.

KEYWORDS

Regenerative, Smart, Just Transition, Localism, Governance
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¢ ABSTRACT e

This paper examines the emerging evidence on artificial intelligence
integration in urban environments, with a particular focus on digital twin
implementation and its implications for city development. The study
identifies critical success factors in Al-driven urban transformation
while considering economic, environmental, and social implications.
It demonstrates that successful Al integration depends not merely on
technical sophistication but on the careful orchestration of governance
frameworks, implementation strategies, and stakeholder engagement.
Key findings suggest that while technical capabilities continue to advance
rapidly, from quantum-enhanced sensing to autonomous environmental
response systems, successful urban transformation requires institutional

arrangements that balance innovation with public interest. Based on

evidence from multiple urban centres, the paper provides strategic

recommendations for cities considering Al implementation, emphasising
the importance of measured, thoughtful approaches to achieve an

interconnected, networked urban digital transformation

KEYWORDS

artificial intelligence, digital twins, interconnected smart cities, urban governance,
sustainability, social equity
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¢ ABSTRACT e

This paper proposes a pioneering model for Al-enabled smart city
operating systems (Al SCOS) that harnesses autopoiesis, collective
intelligence, and the concept of City DNA to reimagine urban management
and development. Unlike static frameworks, this model conceptualizes
cities as dynamic, evolving systems akin to living organisms—able to
self-regulate, adapt, and transform. City DNA, the unique blueprint
of each city’s spatial, economic, social, and cultural attributes, forms
the foundation of this model, encapsulating each city’s essence and
informing its technological integration and evolution. Al SCOS builds upon
this framework by integrating principles of autopoiesis—self-regulation,
adaptation, and self-creation—into a system that leverages real-time data
to foster situational awareness and adaptive responses.

The Al SCOS acts as a city’s “central nervous system,” harmonizing
interactions among human, technological, and environmental systems
to maintain resilience and resource efficiency. Collective intelligence,
fueled by inputs from urban functions, sensors, citizen feedback, and
environmental data, enables the city to adapt continuously, responding
to shifts in real-time while preserving its unique identity. In this way, Al
SCOS enables cities to transcend traditional, rigid urban management
structures, emerging as self-sustaining, regenerative ecosystems that
evolve alongside technological and societal changes.

This paper lays the groundwork for a transformative future where cities
operate as self-regulating autopoietic systems—responsive, resilient, and
capable of continuous self-organization. By embedding City DNA within

Al-driven, adaptive architectures, operating systems will be developed

around each city’s unique spatial, economic, social, and cultural blueprint,
allowing for urban environments that evolve in tandem with technological
and societal shifts. South Korea’s distinctive blend of advanced
technological infrastructure, centralized governance, and cultural
cohesion provides an ideal context for piloting Autopoietic Operating
Systems.

KEYWORDS

Artificial intelligence, Collective Intelligence, Self-regulating cities, Sustainability, Au-
topoiesis
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e ABSTRACT e

Globally, Al, along with quantum computing, has become one of the core
national agenda for R&D. Leading innovation countries, including the
Republic of Korea (hereafter Korea), are increasingly adopting Al for urban
diagnosis, analysis, and planning. However, Al technologies in urban
planning have largely focused on urban design and big data analysis
using machine learning and deep learning models. The development and
application of generative Al like ChatGPT in Korea is still at a premature
stage. This paper introduces MapAl, which utilises generative Al to
search, analyse, and visualise various geographic information. Unlike
existing geographic information analysis software or programming
languages (e.g., ArcGIS, SQL, R), MapAl allows the general public, who may
not have expertise in these tools, to easily analyse geospatial information
and create thematic maps. Drawing on his experience in founding

Australia’s first generative Al-based MapAl venture, the author explores

the changes generative Al will bring to urban planning in the near future

and its impact on the evolution of smart cities in Korea.

KEYWORDS

Generative Al, Machine Learning, City Planning, ArcGIS, Geospatial Data
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e ABSTRACT e

Recently, high-density development is being demanded in the
reconstruction projects of the first generation new towns due to economic
feasibility. The outcome of high-density development through regulatory
relaxation may lead to a deterioration of the living environment, which
necessitates rational planning. Particularly, the redevelopment of aging
cities in the future is likely to involve even greater potential for high-
density development, making the need for rational and sustainable
planning methodologies critical. High-density development plans that
consider the living environment can be achieved through the technologies
of AlArtificial Intelligence, ECOEnvironmental Analysis, and DTDigital Twin, Each
of these technologies currently exists, but what is most important is
deriving sustainable development scenarios through the integration of
these technologies. By utilizing Al design technology and environmental
analysis technology in determining regulations and design conditions, it is
possible to predict the impact of high-density development on the living
environment. Various high-density developments can be examined from
an urban perspective using a digital twin platform. There are many other
smart analysis technologies for sustainable urban planning beyond the

ones introduced in this paper. If these various smart analysis technologies

are integrated into the digital twin platform, achieving sustainable smart

city planning becomes possible.

KEYWORDS
Al-powered Urban Planning, Habitat Quality, Design Optimization, Digital Twin Models
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Cities are quietly evolving as new technologies reshape how we navigate
urban life. This paper examines six projects by the MIT Senseable City
Lab, directed by Professor Carlo Ratti, that use data to explore solutions
to urban mobility challenges. Starting with Real Time Rome, a project
that mapped movement during the 2006 World Cup, these projects
demonstrate the potential of digital tools to rethink urban life.

The projects are grouped into three themes: sharing, movement, and
sensing. HubCab and Unparking investigate shared mobility systems and
how autonomous vehicles might ease congestion and free up city space.
Behavioral studies like Pointiest Path and US-15 examine the patterns and
decisions shaping how people navigate cities, raising important questions
about accessibility and urban design. Meanwhile, Good Vibrations and
Flatburn reveal how everyday infrastructure, such as bridges or public
vehicles, can gather real-time environmental and structural data, creating
tools for smarter city management.

These projects don’t just focus on moving people more quickly; they
aim to rethink mobility systems to serve broader needs, from reducing
emissions to reclaiming underutilized urban areas. A concept emerges of
a “Moving Web,” where diverse forms of transportation are integrated to
offer people greater flexibility and choice. This work by the Senseable City
Lab offers practical insights into how cities can move beyond traditional
transportation models and create systems that are more adaptable,

efficient, and responsive to the lives of their residents.
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¢ ABSTRACT e

Transportation solutions have always been a large and important part
of smart cities. Over the past 100 years, the transportation sector has
been replaced by faster vehicles, but it has not brought about significant

changes. However, with the advent of the Fourth Industrial Revolution,

the combination of information and communication technologies and

transportation has led to the emergence of the concept of smart mobility
and a massive revolution in the transportation sector. Smart mobility is
not only working as a safer and more convenient service for citizens,
but it is also becoming an important means of responding to the climate
crisis, which could become a global crisis. The reason why smart mobility
is able to bring about a sweeping innovation unlike anything before is
that (1) it has laid the foundation for a shift to services from a consumer
perspective, (2) is realizing carbon reduction through the introduction of
eco-friendly mobility means and (3) efficient traffic management systems,
which is enabling optimal distribution between consumers and suppliers
by utilizing various big data and platforms. On the other hand, there are
still many challenges in order for smart mobility to settle down quickly,
and it is especially important to establish an institutional foundation for
the application of newly emerging smart mobility means and services in

the city and the introduction of new infrastructure in the city.

KEYWORDS

Smart city, smart mobility, consumer perspective shift, carbon reduction, big data
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¢ ABSTRACT e

Mobility innovation is one of the critical factors in the success of creating

smart cities, and autonomous driving is at the center of it. Without a

significant improvement in the satisfaction with the transportation system

(especially the acceptance of accidents related to safety), the public would
not feel the city is smart enough. Currently, Advanced Driver Assistance
Systems (ADAS), which are now commonplace, have made a significant
contribution to reducing the damage of traffic accidents, but given that
there is still a risk of driver malfunction or misuse of the technology, the
introduction of autonomous driving technology is necessary for ultimate
traffic safety. In this article, we will look at how related policies and laws
(safety standards) are being prepared to secure the safety of autonomous
vehicles and promote their services as a prerequisite for the introduction

of smart cities.

KEYWORDS

Mobility Services, Cybersecurity, Autonomous Vehicle Safety Policies and Systems,
Autonomous Vehicle Pilot Operation Zone, Autonomous Vehicle Performance Certifi-
cation System
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¢ ABSTRACT e

This article discusses the impact that the introduction of future air
mobility, including urban air mobilityUAM and drones, will have on

cities and transportation systems in the context of smart cities. UAM

is gaining attention as an innovative mode of transportation that can

sustainably alleviate urban congestion by utilizing eco-friendly, electric-
powered vertical take-off and landing aircraft. Meanwhile, drones
have the potential to enhance last-mile logistics, maximizing delivery
efficiency. For these technologies to be successfully introduced, legal
and institutional improvements, as well as safety validation, must be
prioritized. Additionally, the necessary infrastructure—such as vertiports
integrated with ground transportation at key points in city centers and
automated collection facilities for drone logistics—must be developed.
In the long term, integrating future air mobility into urban design from the
city planning stage will enhance the transportation efficiency of smart

cities and, in turn, improve the quality of life for urban residents.

KEYWORDS
Advanced Air Mobility, Smart City, Urban Air Mobility, Drone, Vertiport
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With ongoing urbanization to a projected 9 billion people in cities by
the end of the century, the existing global urban system, including all
underlying infrastructure, is expected to double in size - within today’s
unsustainable paradigms. Technological progress in urban systems
as predominant habitats and economic domains of our global society
has become highly relevant in our time. Although the emergence and
diffusion of technical innovations have played an increasing role in the
urban system since early industrialization, there are still hardly practical
approaches that enable a systematic handling or a strategic foresight of
future technological potentials. The paper pursues the systematization
of cooperative innovation and diffusion processes between cities in the
context of urban transformation and sustainable urban development from
a global perspective. With qualitative and quantitative research methods of
knowledge discovery in databases, previous co-innovation processes of
urban systems are analyzed exploratively, and recurring characteristics as
patterns are identified and validated.

The objective has been the prototypical development and validation of
a first universal pattern language set based on the theories in Software
Engineering to organize identified proven solutions, operationalize them
in an understandable form and thereby strengthen cooperation between
those involved in the application of strategic innovation management in
urban systems - a common language between science, industry, politics,
and public authorities. For smart, citizen-centric, or carbon-neutral
cities of the future, it becomes evident that a new understanding of the
versatility or adaptivity of cities as complex systems is key to success.
With a performance-based approach coded into a unique set of 35 urban
innovation patterns, systemic innovation capacities for public stakeholders

in smart cities can be specifically addressed and unlocked.
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Barcelona is at a pivotal moment in urban transformation, driven by the
recognition of interlinked housing, health, and climate crises exacerbated
by the pandemic. The city’s response—embodied in the Superblock
initiative—aims to address these challenges through a radical reimagining
of urban space, prioritizing pedestrian mobility and sustainability. The
Superblock model seeks to reclaim public space, emphasizing community
needs and social equity, especially for marginalized groups. It challenges
the historically male-dominated urban planning paradigms, advocating
for a city designed for all. Initiated in 2016, Superblocks are designed
to reduce vehicular traffic, increase green spaces, and enhance public
health, contributing to a significant reduction in pollution and improved
living conditions. The initiative has inspired cities worldwide, establishing
Barcelona as a benchmark for eco-social urban strategies. It promotes an
inclusive urban agenda that confronts structural inequalities and fosters
collective resilience against the climate emergency.

Barcelona’s Superblock is more than an aesthetic change; it is a
commitment to sustainable urban living, addressing urgent socio-
environmental issues while enhancing community ties. By transforming
streets into pedestrian-friendly spaces, the initiative empowers citizens,
making the city a more livable, equitable, and vibrant place. The Superblock
model exemplifies a forward-thinking urban vision, responding to present
realities while laying the groundwork for a sustainable future. It is a call to
prioritize care, interdependence, and social justice, illustrating that the path
to a better urban life is possible through collective action and innovative
policies. In essence, Superblock Barcelona serves as a tangible assertion

of life and hope in the face of pressing global challenges.
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e ABSTRACT e

The fundamental goal and center of a smart city is not technology, but
life together with people’s lives and the operation (dynamics) of nature.
Smart cities are just a concept that follows naturally in relation to such
movements (practices). Ultimately, it is desirable for all technology to focus
on human life and being sensitive to the strictly operating characteristics
of nature and living together in accordance with the changes and flows
of nature. Smart city technical solutions should set these basic goals
and should make them follow secondary goals. Technology is bound
to quickly become helpless and be eliminated in the face of advanced
technology. Rather than focusing on the development of technology
itself and making money, we should stick to the fundamental goal of
how it can benefit the life and happiness of the human community. When
that happens, smart cities should be revealed naturally by combining
technologies of contemporary value. This means that smart cities should
not be the goal. In that respect, a smart city is not simply an objectified
technology, but a city that flexibly satisfies needs and can change
according to changes in energy (material, unconscious). It is a city that is
fundamental to the community, the flow of energy, and human life. It

should be a structure that can improve satisfaction.

KEYWORDS

Smart City, Monism, Community, Qi, Movement of Climate
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