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¢ ABSTRACT e

Cities worldwide are increasingly recognising the natural convergence
of digital twins and artificial intelligence as powerful tools to address
complex urban challenges. However, successful implementation relies on
enabling environments, comprehensive data infrastructure, and citizen-
centric applications. This brief examines three leading approaches:
Europe's URBREATH project, which showcases nature-based climate
solutions through community engagement; Singapore's Virtual Singapore,
a national digital platform that fosters private Al innovation; and Japan's
Project PLATEAU, which uses 3D visualisation to democratise urban
planning. The analysis of these examples suggests that convergence is
not about forcing different technologies together, but about facilitating
natural alignment toward common goals, i.e. making sophisticated urban

intelligence accessible while advancing sustainability and social equity.

Cities should create strong governance frameworks, build comprehensive
data systems, and design citizen-focused interfaces that resonate with
their local context and democratic values.

KEYWORDS

Digital twins, Artificial intelligence, Urban planning, Smart cities, Technological con-
vergence
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Figure 1

OECD Principles
on Urban Policy



Figure 2
QOECD Al Principles
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Values-based principles

Inclusive growth, sustainable
development and well-being

Human rights and democratic values,
including fairness and privacy

Transparency and explainability

Robustness, security and safety

Accountability

Recommendations for policymakers

Investing in Al research and
development

Fostering an inclusive Al-enabling
ecosystem

Shaping an enabling interoperable
governance and policy environment for
Al

Building human capacity and preparing
for labour market transition

International co-operation for
trustworthy AI

Source: : https://oecd.ai/en/ai-principles
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Figure 3

0ECD Smart City
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¢ ABSTRACT e

As cities worldwide face intensifying pressures from urbanization,
climate change, and resource constraints, Artificial Intelligence (Al) has
emerged as a transformative force in urban planning, governance, and
management. Al technologies are fundamentally redefining how urban
data is collected, interpreted, and operationalized across critical systems
like transportation, energy, and civic engagement. This paper explores the
evolving vision of Al-driven smart cities, emphasizing how Al transforms
urban data into actionable decisions that enhance sustainability,
resilience, and inclusivity. Drawing on the operational example of the

Austin Digital Twin in the City of Austin, TX, USA, this paper examines the

diverse ways Al integrates with core urban systems. In the end, it presents

three key advantages for digital twin based urban managements: 1. From
Fragmented Data to Integrated Urban Intelligence, 2. From Observation to
Prediction: Al as the Decision Engine, and 3. From Visualization to Real-
Time Simulation. These principles provide a conceptual foundation for

advancing global smart city initiatives.

KEYWORDS
Al, Austin, Digital Twin, Smart City
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¢ ABSTRACT e

Artificial Intelligence has tremendous potential for the development of
Smart Cities. This would be for architects and city planners in their design
and creation, and for their inhabitants in the conduct of daily life. This
can be seen in many ways already. The wise use of Al is not guaranteed,
and its potential for harm as well as benefit needs to be recognised.
Researchers in the life sciences addressed this issue many years ago, and
have in place practices which address what is known there as Dual Use
Research of Concern (DURCH). In the case of intelligence, we need to
be alert in the same way lest we create devices and environments which
have malign outcomes be they intended or not. From the psychological
analyses of intelligence, it is clear that ensuring beneficial use depends
upon addressing questions of who specifies the ends to which that

intelligence is directed. This leads to the conclusion that in designing

the Al designed and enabled smart city we must pay very careful to
governance arrangements.

KEYWORDS

Psychology, Politics, DURCH, Economics, Institutions
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o ABSTRACT e

This article explores the evolution of Urban Al-the integration of artificial
intelligence into the fabric of cities. It argues that Urban Al continues

to be framed through the paradigm of the Smart City, which limits its

transformative potential. To move beyond this paradigm, the article

proposes a shift toward “Screenless Cities”: cities where (artificial)
intelligence is no longer mediated through screens but embodied,
relational, and spatial. By redefining how Al interfaces with urban life, this
approach also envisions a more cohesive, healthy and sustainable form of

urban intelligence development.
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Screenless City, Urban Al, Smart City, Screens
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e ABSTRACT e

Humanity has long sought various solutions to urban problems, and
throughout this process, multiple ideal city models have been proposed.
Among them, the smart city is a representative case, and one of its most
pressing challenges today is the climate crisis. Therefore, smart cities and
carbon-neutral cities should not be regarded as separate concepts but
rather understood as an integrated notion of the “carbon-neutral smart
city.”

Artificial intelligence, as a core technology of smart cities, can contribute to
carbon neutrality in three domains: buildings, transportation, and external
urban spaces. In addition, the utilization and expected effects of the
Carbon Spatial Map, which visualizes carbon emissions and absorption, are
emphasized as essential foundations for carbon-neutral cities. The Carbon
Spatial Map functions not merely as an information system but as a core
tool for policy and planning, with the potential to evolve into an intelligent
planning support platform through the active adoption of Al technologies.
At the same time, Al entails negative aspects such as significant energy
consumption during operation, which cannot be overlooked. Achieving
a carbon-neutral smart city therefore requires a careful balance between

technological advancement and policy management to ensure that Al

contributes positively to urban sustainability.

KEYWORDS

Climate crisis, Carbon-neutral smart city, Artificial Intelligence(Al), Carbon Spatial
Map, Al trade-offs
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Field

Demonstrated Solution

Number of cases

Retrofitting of the building envelope

24 (61.5%)

High performance new buildings 2 (5.1%)
Energy Efficiency in Building Building services (HVAC and lighting) 5 (12.8%)
39 out of 215 (18.1%) Small energy storage 1(2.6%)
Building integrated renewable energy sources 3 (7.7%)
Heat pumps 4 (10.3%)
Sub Total 39 (100%)
District heating and cooling 15 (25.4%)
Biomass boilers 5 (8.5%)
Co-generation (CHP) 2 (3.4%)
Thermal storage 2 (3.4%)
Electrical energy storage 2 (3.4%)
Energy Systems Integration Photovoltaics 9 (15.3%)
59 out of 215 (27.4%) Wind turbine 2 (3.4%)
Thermal collectors 3 (5.1%)
Near-to surface geothermal energy 1(1.7%)
Smart street lighting 12 (20.3%)
Waste heat recovery 5 (8.5%)
Waste to energy 1(1.7%)
Sub Total 59 (100%)

Clean fuels and fueling infrastructure

19 (34.5%)

Electric, hybrid and clean vehicles

17 (30.9%)

Mobility & Transport Car sharing 8 (14.5%)
55 out of 215 (25.6%) Bicycle infrastructure 6 (10.9%)
Intramodality 2 (3.6%)
Urban freight logistics 3 (5.5%)
Sub Total 55 (100%)
Building energy management system 10 (16.1%)
Neighborhood energy management system 5(8.1%)
:S(ZTout of 215 (28.8%) Urban data platform 15 (24.2%)
Traffic control system 5(8.1%)
Travel demand management 3 (4.8%)
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Field Demonstrated Solution Number of cases
Demand response 2 (3.2%)
Smart electricity grid 2 (3.2%)
ICT ICT as planning support 8 (12.9%)
62 out of 215 (28.8%) Mobile applications for citizens 7 (11.3%)
Smart district heating and cooling grids demand 2 (3.2%)
Strategic urban planning 3 (4.8%)
Sub Total 62 (100%)
Total 215
Table 1 Source: (European Commission, 2017) 21142 LSS (S8, 401, 2021)2] HAT0IA Rh7a
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¢ ABSTRACT e

While East Asian models of smart cities represent a vision of optimized
stability, the true crucible for resilient urban technology lies in the
complex, dynamic environments of Latin America and the Caribbean
LAC. This article argues that LAC serves as the world’s most critical “beta
test” for digital transformation. Due to the region’s profound structural
deficits, high urbanization rates, and climate vulnerabilities, technological
solutions that succeed here are robust enough to be deployed anywhere.
The paper outlines the Inter-American Development Bank’s framework
for digital maturity, categorized into three stages: “From Zero to GIS”
(foundational data sovereignty), “From Plan to Action”(breaking data silos
through governance), and “From Now to Foresight” (utilizing Al and Digital
Twins for climate resilience and informal settlement mapping). By analyzing
historical innovations like Curitiba’s BRT and the “Favelas 4D” reality

capture project, the article demonstrates how the region is moving

from reactive management to data-driven urban planning, offering a

cooperative roadmap for global partners like South Korea to test and

refine advanced urban technologies.

KEYWORDS

Smart Cities, Digital Transformation, Artificial Intelligence, Informal Settlements, Latin
America
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¢ ABSTRACT e

Too often traditional urban planning has failed to deliver optimal value for
all stakeholders: The public sector bears a distorted burden on providing
the infrastructure required to create serviced plots, with cost recovery
normally lagging; developers’ efforts are skewed to creating real-estate
value; financiers are over-exposed to real-estate boom-bust cycles; and
communities’ lifestyles are constrained by the resulting built-environment.
This paper explores a fundamentally different approach to shaping
our future urban spaces by shifting from the conventional projections
of demographics and planning that results in the classic ‘Roman
configuration of road matrix and serviced plots’ to an Al augmented urban
planning to realise a systems approach for delivering optimal social value.
The approach is based on servicing real behavioural archetypes of social
needs and lifestyles. This shift toward bottom-up community needs as
the fundamental drivers for future cities and infrastructure service has
potential to plan for how communities prefer to live, not how planners
assume they do and so would not result in living spaces that force
outdated personas or inefficient behaviours. Moreover, an approach
that is led by real demand and optimised by these value levers will lead
to greater revenues, more efficient use of capital, with more efficient
operation of assets, resulting in more commercially bankable outcomes.
However, traditional urban planning practices would be overwhelmed in
mapping real social needs and preferred behaviours.

The paper explores how Al-augmented approaches can be used for
discovery of real social needs and emergent lifestyle clusters; and for
optimising Smart City Design to deliver economic, commercial, social &
environmental value; and provides a framework and guiding principles

for the practical application with ‘Human-In-The-Loop’ engagement for

shaping our socially-just and equitable urban futures.

KEYWORDS

Al-augmented urban planning, Urban Digital Twin, social value optimization, Bottom-
up, behavioral archetype, Multi-Agent Systems (MAS), Human-In-The-Loop (HITL),
gamification, Al scenario
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o ABSTRACT e

The smart city epitomizes a new paradigm shift in urban planning, policy,
and cities. Smart cities require and are powered by smart city principles
to succeed, including smart technologies, smart infrastructure, and smart
governance; however, they also need to engage closely with the citizens
who are most affected by the deployment of the smart city and who also
embrace the diverse perspectives, experiences, and opportunities of living
in smart cities—smart engagement. This paper addresses the need for
an inclusive, equitable, and participatory community and people-sensitive
smart city planning process to build a resilient city and culturally responsive
community-engaged teaching of/on smart engagement and smart urbanism.
It thinks about the technological infrastructures of the city and the stakes
of participatory citizenship and socially-engaged smart city, sharing a
practice-based mode of inquiry designed to surface questions about our
relationships to technology and to build a foundation from which to think
further into the modes of smart engagement within the digitally mediated
society that smart cities of the future might require. It is a call for a kind of
techno-social relational praxis yet to emerge—engaging, producing, and
representing urban spatial knowledge and complexity in ways that do not
obscure but strive to center the ethical, reflexive, generative, and inclusive
aspects in the development of intelligently generated spatial information.

Re-conceptualizing our relationship with data and cities, and (re)imagining

socially-engaged smart cities and other futurings of smart engagement with
GeoAl.

KEYWORDS

smart city, smart engagement, GeoAl, smart urbanism, other futurings
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e ABSTRACT e

This paper on “Rethinking Planning and Design with Al” explores the
transformative potential and complex implications of artificial intelligence
in urban design and planning. It envisions cities as dynamic, responsive
environments shaped by Al-driven data streams, participatory design, and
iterative adaptation. While Al offers unprecedented efficiency, creativity,
and inclusivity—through tools like generative design, digital twins, and
real-time simulations—it also raises critical concerns around bias, privacy,
ethics, and environmental impact.

The paper highlights emerging trends such as digitalised masterplans,
Al-enhanced housing strategies, and citizen-driven design. It cautions
against overreliance on Al, emphasizing the irreplaceable role of human
intuition, critical thinking, and political judgment in navigating “wicked
problems” of urban complexity. Case studies from London and Adelaide
illustrate practical applications of Al in master planning and liveability
analysis.

Ultimately, the paper advocates for thoughtful integration of Al, urging

planners and designers to enhance data quality, build ethical safeguards,

and foster inclusive engagement. It calls for a rebalancing of skills—where

creativity and critical thought guide Al as a tool, not a solution—to shape

resilient, equitable, and human-centered future cities.

KEYWORDS

Al Cook Book, Digital master planning, total design, life quality, citizen-driven design,
metaverse
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Source: : Arup, https://youtu.be/UsILFIgWuts
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Green Roof

Utilize a layers of vegetation,

soll, drainage course and
Impermeable membrane to

reduce and filter stormwater runoff,

| Stormwater Treepits

| Stormwater Is directed through the

| troe grate and into the tree pit
where the soll media acts as a
filter to remove stormwater pollutants.

designed to promote biodiversity on
| roofs or on brownfleld sites set
aside for future development.

Stormwater Planter
| Water flows and feeds plants.
| Excess goes Into soll and
| stormwater pipe.
| Eliminates grating system

| Swales that utilize vegetation,
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b b bbb b K THIM " | toremove pollutants and reduce
1060401 runoff during rain events.
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¢ ABSTRACT e

This study presents an Al-based planning support system for proximity-
driven living areas in response to demographic change. The system
consists of a community detection module using travel data to define
data-driven living boundaries and a linear programming (LP)-based
module to optimize the siting and relocation of urban amenities. It enables
planners to balance efficiency and equity and design care-oriented

strategies for an aging population. A case study of the Gangdong area in

Busan (Buk-gu, Sasang-gu, Saha-gu) demonstrates the system’s practical
applicability and scalability.

KEYWORDS

Al-based Urban Planning, Living Area Analysis, Optimal Location of Urban Amenities,
Walkable Living Area
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e ABSTRACT e

As cities evolve into digital ecosystems, data becomes the most valuable
infrastructure. From public services to traffic systems, housing, energy,
and citizen engagement, trust in how data is collected, shared, and acted
upon is foundational to building smart, secure, and sustainable cities.
This article explores the transition from traditional smart city platforms
(often siloed and proprietary) to interoperable, federated ecosystems
powered by open standards and trust mechanisms. The Gaia-X Trust
Framework offers a scalable and composable approach to automating
trust across complex, multi-stakeholder environments, ensuring
transparency, compliance, and sovereignty.

A core focus is on how this framework applies not just to smart cities in
theory, but in practice. The Community-X project focused on the town
of Etteln in Germany, the most digitalized town in the world thereof, has
become a Gaia-X Lighthouse example for municipal digital innovation. It
showcases how even small communities can use the Gaia-X architecture
to federate data across public utilities, digital infrastructure, and citizen
services. Safely, efficiently, and transparently.

As the demand for interoperable, trustworthy, and sovereign digital
infrastructure grows across Europe, this article argues that Gaia-X
provides the foundation for scalable smart city ecosystems. Not only does
it address semantic interoperability and compliance automation, but it

also offers a path for cities of all sizes to join the European data economy.

The future of smart cities lies in trust. A future that is operationalised,

automated, and governed by the rules of the communities they serve.

Gaia-X turns this vision into reality.

KEYWORDS

trust mechanism, federated trust, scale down, digital sovereignty, smart city ecosys-
tem
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¢ ABSTRACT e

Since 2020, the mobility sector—initially defined by the C.A.S.E.
framework (Connected, Autonomous, Shared & Service, Electric)—has

gracefully evolved to include Collapse, Air, Safety, and User Experience.

Artificial intelligence now underpins this evolution, imbuing the entire
mobility ecosystem with intelligence and elevating generative Al and
predictive analytics to core capabilities. Today’s research and pilot
programs span a rich spectrum of future mobility services, from
autonomous buses and robo-taxis to self-driving valet parking, logistics,
patrol, cleaning, and delivery vehicles, as well as air taxis. These
innovations promise to address pressing urban needs such as equitable
access to transport, alleviating driver shortages, and improving overall
efficiency.

At the heart of this transformation lies mobility Al control technology,
which enables seamless monitoring and proactive management of
diverse mobility modes. A next-generation Mobility Al Control Center
will offer four key functions. First, it will leverage digital twins for real-
time integrated monitoring and predictive urban management, optimizing
MaaS Level 4 services. Second, it will use reinforcement learning and
V2X communications to automatically predict accidents and coordinate
rapid responses to emergencies. Third, it will place people at the center
by providing decision-support and personalized mobility solutions
through generative Al. Fourth, it will operate flexibly as a citizen-engaged,
standards-based data platform that fosters collaborative control.

These advances go far beyond traditional traffic management—they
herald a new chapter in urban life. As we anticipate that 68 percent of the
world’s population will live in cities by 2050, Al mobility control centers
will become vital infrastructure for crafting sustainable, carbon-neutral
urban environments. Above all, this journey reflects a deeper commitment
to “technology for people,” aimed at enriching daily life and nurturing truly
inclusive cities.

Mobility Al Control, Autonomous Driving Services, Mobility, Future Cities, Sustainable
Urban Development
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¢ ABSTRACT e

As urbanization rapidly progresses, various urban problems such as
traffic congestion, aging infrastructure, and environmental pollution are
intensifying. To address these issues, Al-powered smart city infrastructure
construction and management technology has emerged as a key solution.
This study analyzes practical application cases and achievements of Al-
based intelligent transportation systems through the K-City Network
overseas demonstration project conducted in Verona, Italy, focusing

on bitsensing's TIMOS and TraXight solutions. We present results of

overcoming limitations of existing traffic management systems through

radar-camera-Al fusion technology and improving traffic flow through
real-time traffic data collection and Al-based signal optimization. In
particular, the global competitiveness of Korean smart city technology
was proven through cases successfully demonstrated in Europe's

demanding technical requirements and complex traffic environments.

KEYWORDS

Smart City, Artificial Intelligence, Intelligent Transport System, Urban Infrastructure,
Edge Al
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