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Smart Cities



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.

Definition 

Source: Mora et al. (2017)
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Source: Yigitcanlar et al. (2019a)



Definition 

Source: Yigitcanlar et al. (2019b)

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.



Australian Smart Cities



Artificial Intelligence (AI)



AI is the machines or computers that mimic cognitive functions that
humans associate with the human mind, such as learning and problem 

solving.

Definition 

Source: Schalkoff (1990)



Self-Aware AI 

Theory of Mind AI

Limited Memory AI 

Reactive Machines 

Only 
hypothetical at 

this stage

Chatbots, 
virtual 

assistants, 
self-driving 

vehicles, etc.

A concept 
that is in 
progress at 
the moment

IBM’s Deep 
Blue, etc.

Levels of AI

Source: Hintze (2016) & Joshi (2019)

ARTIFICIAL NARROW 
INTELLIGENCE
Represents all of the existing AI today

ARTIFICIAL GENERAL 
INTELLIGENCE
AI agents can learn, perceive, 
understand, and function completely 
like a human-being

ARTIFICIAL SUPER 
INTELLIGENCE
AI replicates the multifaceted 
intelligence of human beings and 
becomes exceedingly better at 
everything it does



AI is 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).

Definition 

Source: Vinuesa et al. (2020)



Classification of AI

Source: Corea (2018)



Are We There Yet?



The AI & Smart City Symbiosis



AI in the Economy Dimension of Smart Cities

Source: Yigitcanlar et al. (2020a)

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

Examples of the contribution of AI: 
(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.



AI in the Society Dimension of Smart Cities

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

Examples of the contribution of AI: 
(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. 

Source: Yigitcanlar et al. (2020a)



AI in the Environment Dimension of Smart Cities

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

Examples of the contribution of AI: 
(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.

Source: Yigitcanlar et al. (2020a)



AI for Planetary Challenges

Source: Vinuesa et al. (2020) & Yigitcanlar et al. (2020b)



AI in the Governance Dimension of Smart Cities

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

Examples of the contribution of AI: 
(a) Assisting citizen scientists with new technology for informed decisions, and human AI 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 AIoT.
(d) Improving cybersecurity by analysing cyber incident data, and identify potential threats.

Source: Yigitcanlar et al. (2020a)



Promises and Pitfalls of AI

Source: Yigitcanlar et al. (2020a)
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Better AI for Better Cities

Source: Yigitcanlar et al. (2020b)

Stakeholders

Trust

AgilityRegulation

Social Good 

MonopsonyEthics



National AI Strategies

The AI arms 
race is well 
underway!



 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 AI on cities and societies have not been adequately investigated, particular attention is needed.

 A symbiotic relationship between AI 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.

Conclusions

Human oversight 
over AI decisions!
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Questions?



For more information, please get in touch

Professor 
Tan Yigitcanlar

QUT

tan.yigitcanlar@qut.edu.au

Professor
Melinda Edwards

QUTeX

melinda.edwards@qut.edu.au

mailto:tan.yigitcanlar@qut.edu.au
mailto:melinda.edwards@qut.edu.au


Thank You 
See you at our next Real World Futures event

qut.edu.au/qutex
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