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Smart City IS an urban locality that employs digital data and technology to

create efficiencies for boosting economic development, enhancing quality of life,
and improving sustainability of the city.
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Smart City is an urban locality functioning as a robust system of systems with

sustainable practices, supported by community, technology and policy, to
generate desired outcomes and futures for all humans and non-humans.

Source: Yigitcanlar et al. (2019b)
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Al is the machines or computers that mimic cognitive functions that
humans associate with the human mind, such as learning and problem

solving.

Source: Schalkoff (1990)




Levels of Al
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Alis a software technology with at least one of the following capabilities:

Perception including audio/visual/textual/tactile (e.g., face recognition)
Decision-making (e.g., medical diagnosis systems)
Prediction (e.g., weather forecast)
Automatic knowledge extraction & pattern recognition (e.g., discovery of fake news)
Interactive communication (e.g., social robots or chat bots)
Logical reasoning (e.g., theory development from premises).
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Classificati'én of Al
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Al in the Ec?bnorﬁﬁl Dimension of Smart Cities

The focus is predominately on the technological innovation, productivity, profitability and management areas.

Examples of the contribution of Al:

(a) Enhancing productivity and innovation by automating data management and analysis.

(b) Increasing resources and reducing costs through pattern recognition.

(c) Supporting decision-making by analysing large volumes of data from multiple sources.

(d) Drawing conclusions for informed decisions based on logic, reason and intuition via deep learning.
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Al in the S'c?eie'ty_b'imension of Smart Cities

The focus is predominately on the health, wellbeing and education areas.

Examples of the contribution of Al:

(a) Improving health monitoring via smart sensors and analytics.

(b) Enhancing health diagnosis outcomes through medical imaging analytics.

(c) Providing autonomous tutoring systems to teach algebra or grammar.

(d) Offering personalised learning to manage how they progress through leaning activities.
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Al in the Environment Dimension of Smart Cities eX

The focus is predominately on the transport, enerqy, land use, and environment areas.

Examples of the contribution of Al:

(a) Operationalising smart transport systems via MaaS.

(b) Optimising energy production and consumption via domotics.

(c) Monitoring changes in the natural and built environments via remote sensing with autonomous drones.
(d) Predicting the risks of climate change via machine learning algorithms to combine climate models.
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Al for Plané'tary Challenges

Planetary Challenges

Al Application Areas

a Positive impacts of Al: 79% (71%) b Negative impacts of Al: 35% (23%)
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Fig. 1 Summary of positive and negative impact of Al on the various SDGs. Documented evidence of the potential of Al acting as (a) an enabler or (b) an
inhibitor on each of the SDGs. The numbers inside the colored squares represent each of the SDGs (see the Supplementary Data 1). The percentages on
the top indicate the proportion of all targets potentially affected by Al and the ones in the inner circle of the figure correspond to proportions within each
SDG. The results corresponding to the three main groups, namely Society, Economy, and Environment, are also shown in the outer circle of the figure. The
results obtained when the type of evidence is taken into account are shown by the inner shaded area and the values in brackets.

Source: Vinuesa et al. (2020) & Yigitcanlar et al. (2020b)
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Al in the Governance Dimension of Smart Cities

The focus is predominately on the security, governance and decision-making areas.

Examples of the contribution of Al:

(a) Assisting citizen scientists with new technology for informed decisions, and human Al oversight.
(b) Aiding the disaster and pandemic management planning and operations via predictive analytics.
(c) Enhancing the operability of surveillance systems via smart poles with AloT.

(d) Improving cybersecurity by analysing cyber incident data, and identify potential threats.
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Promises-and Pitfalls of Al

et

statistics

Domains

Promises

Pitfalls

5

Machine Learning

5

/
A

-

Artificial intelligence,

Source: Yigitcanlar et al. (2020a)

Economy

Society

Environment

Governance

Enhance productivity and innovation
Reduce costs and increase resources
Support the decision-making process
Automate decision-making

Improve healthcare monitoring
Enhance health diagnosis outcomes
More adaptable education system
More personalized teaching

Task optimization

Assist environmental monitoring

Optimize energy consumption

Optimize energy production

Optimize transport systems

Assist in developing more environmentally
efficient transport systems

Enhance surveillance systems
Improve cyber safety

Aid in disaster management planning
and operations

Assist citizens with new technologies

Biased decision-making
Unstable job market
Loss of revenue streams
Loss of employment
Economic inequality

Biased decision-making
Misdiagnosis

Unstable job market

Loss of employment
Data privacy and security

Biased decision-making
Increased urban sprawl

More kilometers traveled by
motor vehicles

Changed property values
Energy intensive technology
Increased carbon footprint

Biased decision-making

Racial bias and discrimination
Suppression of public voice/protest
Violation of civil liberties

Privacy concern

Unethical use of technology

Risk of misinformation
Cybersecurity concern




Better Al for'Better Cities

Social Good

Regulation

Stakeholders

Ethics

Trust

Agility

Monopsony

Source: Yigitcanlar et al. (2020b)




National Al Strategies QUT =S

The Al arms
race is well
underway!

Domain Objective

Developing Al solutions for enhanced natural resource management to reduce

Natural resources and the . . . . .. A .
the costs and improve the productivity of agriculture, mining, fisheries, forestry,

environment

Z?é\a?ggp{ﬁ:l:cn;zomy P prs and environmental management

and improving our Nl Health, aging, Developing Al solutions for health, aging, and disability support to reduce

Ruality of life 2 o and disability costs, improve wellbeing, and make quality care accessible for all Australians
m;““cw . % lﬂ /l Cities, towns, Developing Al solutions for better towns, cities, and infrastructure to improve

and infrastructure the safety, efficiency, cost-effectiveness, and quality of the built environment




Conclusions™

» Business efficiency, data analytics, health, education, energy, sustainability, land use, transport, governance, and security.

» Automated problem solving and decision-making processes, reform urban landscapes, and increase smartness of cities.

» Positive change in cities/societies/businesses by promoting a more efficient, effective and sustainable transformation.

» Upcoming disruptions of Al on cities and societies have not been adequately investigated, particular attention is needed.

» A symbiotic relationship between Al and smart cities for progression towards sustainable urbanism and futures.

» Policy apparatuses of local governments need modernisation to take full advantage of technology affordances.

» Emerging field of research and practice, further investigations are needed to consolidate the knowledge in the field.

From robodebt to racism: what
can go wrong when governments
let algorithms make the decisions |

Human oversight
over Al decisions!
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Abstract: Artificial intelligence (AI) is one of the most disruptive technologies of our time. Interest in
the use of Al for urban innovation continues to grow. Particularly, the rise of smart cities—urban
locations that are enabled by community, technology, and policy to deliver productivity, innovation,
livability, wellbeing, sustainability, accessibility, good governance, and good planning—has increased
the demand for Al-enabled innovations. There is, nevertheless, no scholarly work that provides a
comprehensive review on the topic. This paper generates insights into how Al can contribute to the
development of smarter cities. A systematic review of the literature is selected as the methodologic
approach. Results are categorized under the main smart city development dimensions, i.e, economy,
society, environment, and governance. The findings of the systematic review containing 93 articles
disclose that: (a) Alin the context of smart cities is an emerging field of research and practice. (b) The
central focus of the literature is on Al technologies, algorithms, and their current and prospective
applications. (c) Alapplications in the context of smart cities mainly concentrate on business efficiency,
data analytics, education, energy, environmental sustainability, health, land use, security, transport,
and urban management areas. (d) There is limited scholarly research investigating the risks of wider
Al utilization. (e) Upcoming disruptions of Al in cities and societies have not been adequately
examined. Current and potential contributions of AT to the development of smarter cities are outlined
in this paper to inform scholars of prospective areas for further research.

Keywords: artificial intelligence (AT); Al technologies; Al algorithms; disruptive technology; smart
city; smart urban technology; urban informatics; sustainable urban development; climate change

1. Introduction

There exists a strong scientific consensus that anthropogenic climate change is the biggest crisis of
our time [1,2]. In a rapidly urbanizing world, climate change and the misuse and mismanagement of
land and resources are triggering natural disasters and increasing their intensity [3,4]. Subsequently,
cities are becoming frequently subjected to the direct or indirect impacts of natural disasters—for
example, the 2019 Amazon Rainforest fires [5] and the 2020 Australian bushfires [6]. There have been
numerous top-down (e.g., the Paris Agreement, Intergovernmental Panel on Climate Change, UN's
Sustainable Development Goals, UN Climate Change Conferences) and bottom-up (e.g., school strikes,
extinction rebellion protests, climate emergency declarations) attempts to raise awareness and develop
policy actions to address the climate emergency [7,8].

Energies 2020, 13, 1473; doi:10.3390/en13061473 www.mdpi.comfjournaljenergies
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Abstract: In recent years, artificial intelligence (AI) has started to manifest itself at an unprecedented
pace. With highly sophisticated capabilities, Al has the potential to dramatically change our cities
and societies. Despite its growing importance, the urban and social implications of Al are still an
understudied area. In order to contribute to the ongoing efforts to address this research gap, this paper
introduces the notion of an artificially intelligent city as the potential successor of the popular smart
city brand—where the smartness of a city has come to be strongly associated with the use of viable
technological solutions, including AL The study explores whether building artificially intelligent
cities can safeguard humanity from natural disasters, pandemics, and other catastrophes. All of the
statements in this viewpoint are based on a thorough review of the current status of Al literature,
research, developments, trends, and applications. This paper generates insights and identifies
prospective research questions by charting the evolution of Al and the potential impacts of the
systematic adoption of Al in cities and societies. The generated insights inform urban policymakers,
managers, and planners on how to ensure the correct uptake of Al in our cities, and the identified
critical questions offer scholars directions for prospective research and development.

Keywords: artificial intelligence (Al); artificially intelligent city; artificially intelligence commons;
smart city; smart urban technology; urban informatics; sustainable urban development; climate
change; pandemics; natural disasters

1. Introduction

What Is an Artificially Intelligent City?

During the current Anthropocene era—the geological epoch which has had significant human
impact on Earth’s geology and ecosystems—we have developed technological capabilities that have

Sensors 2020, 20, 2988; doi:10.3390/s20102988 www.mdpi.com/journal/sensors
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