


About me

* PhD In Materials Science

» 7 years - high speed machinery

* 7 years - Civil engineering consultancy
* 11 years - University of Cambridge,

Director of CSIC
* Hyears leading DCZ B Jenif;er Schooling
Digital Cities for Change
* Now - Professor of Digital Innovation =
and Smart Places g
a.ru.

Multi-discplinary - Collaboration - Socio-technical



How can data transform
our places?
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o ) The,.” Outrage: ‘for the Smart Cities Mission, cities are
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Techandthecity  The truth about smart cities: ‘In the
‘ end, they will destroy democracy'
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Latest Headlines | Scit | Pi | Di

Would YOU live in Google's 'city of the

Technology

future'? High-tech Toronto
™ neighbourhood that will monitor
- resident's daily lives using sensors in
everything from bins to traffic lights
raises privacy concerns

Smart cities: are we sleepwalking into a Big Brother

future of constant surveillance in the name of improved
efficiency and safety?

https.//wallpaperaccess.com/download/dystopia-1950702
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https://pixabay.com/users/Buntysmum-5497946/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4673988
https://pixabay.com/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=4673988
https://www.vodafone-institut.de/studies/ai-will-improve-the-effectiveness-of-human-activities/attachment/artificial-intelligence-3382507_1920-2/

Technologies and Tools for Digitalising Critical Services

Critical
services

Integration
and
platform
layer

Informatio
n and
network
layer

Enabler
layer

Waste and

Telecommu environmental
nications services

Building and
Construction
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Analytical Modelling

Visualisation tools

Computation and Algorithm

Networking and
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Automation and Digital Control
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Sensing technologies

Cybersecurity and
Cryptography
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Technologies and Tools for Digitalising Critical Services

services and

Waste and
environmental
services
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Computer
graphics
(e.g., 3D

modelling)

1

Information visualisation

| |
ﬁ Machine learning

—

Natural language
processing

Computer vision I

Language translation

Sentiment analysis

Image
classification

Object
recognition

Speech and audio
processing

Computing Big data
technologies analytics
1€ | |
¥
Databased

High-performance
computing (HPC)

Voice and speech
recognition

IQuantumcomputing I

* Speaker Identification

Text generation

Image and video
generation

I I Cloud computing

* Music composition

management tools

Acoustic, sound,
vibration sensors

Thermal/heat/tem
perature sensors

Proximity/prese
nce sensors

emical sensors

Data analytics and
management tools
(integration, synthesis,
Cleaning and processing)

Chemical/Bioch

Environmental/we
ather/moisture/hu

midity sensors

(RFID)

Electrical/mag
netic sensors

Optical/light/im
aging sensors

I I Edge computing

Building and Telecommu emergency
Construction nications response
. . 1
Urban Analytical Modelling |
d Automation and Digital Control :
|
] . l
Robotics and Autonomous
I Modelling and Simulation I I Optimisation tools I Technology I Smart Systems Technology 1
| |
| | | |
City Agent- Conven Other modelling Unmanned Robotic process Industrial System Control Advanced
- X " . Autonomous . . . . . L
igital GIS CIM based tional and simulation Vehicle (AV) aerial vehicles automation (Rapid Prototyping (e.g., Digital
twin model models tools (UAVs) - Drones (RPA) 3D printing)) Control
Visualisation tools I
. i |
Immersive technologies —I Networking and telecommunication I
L
1 | | 1 |
Wireless Wired Mixed Fixed wireless Networking
network network access (FWA) applications
[.)atar Web TdechnAicaI Animation Augmented \r/;:ll:tal Mixed Haptic
visuall design rawing and filming reality (AR) ¥ reality (MR) technologies
sation tools (VR) I I
A A A Satellite Customer-
f f f A P w networks optical Web premises Fixed Mobile Social
5G and and fib 3.0 equipment wireless media
I 6G navigation toer ) (CPE) broadband apps I
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Network
risk
assessment

Intrusion
detection
system (IDS)

Network
security

Intrusion
Prevention
system (IPS)

Cybersecurity and
Cryptography

Data security

End-point protection/

tools

preservation Tools

and privacy host security
Other sensors
(smart phone)
Cryptography Privacy Antivirus tools and

software




DATA NEUTRALITY

Data is never neutral a1 '-
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TECH / ARTIFICIAL INTELLIGENCE / AMAZON

Gender and racial bias found in Amazon’s
faclal recogmtlon technology (again)

' i N S / Research shows that Amazon's
tech has a harder time identifying

gender in darker-skinned and
female faces
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HUMAM§rARE .BTASED.
GENERATIVE AJ' o

/TS| EVEN “WORSE ..

about race land.gender — here s why,éhat.ma'gters
Meh a A4y ) - b e

By Leonardo Nlcolettlgand D].na Bass for IoombergTechnology + Equallty
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GOVERNING

Governance: achieving socially desirable outcomes efficiently Ethics: anticipating, evaluating and
(resources), effectively (quality) and democratically (trust). managing societal impact

Create public value through responsible

digitalisation in the urban built environment

Technology: data generation, processing, Empirical focus: built environment systems/sectors,
analysing, visualising, sharing, storing... interdependencies, impact on services and local economy

KNOWING



OPPORTUNITIES FOR DAIA-INFORMED SERVICES

Mobility

* Forecasting Transport demand forecasting
* Predictive maintenance *  Optimising traffic flow
* System optimization & control *  Optimising infrastructure

provision & maintenance

* Efficient service delivery * Supporting disaster response
* Identifying local needs * Managing epidemics
* Informing policymaking * Extreme weather event forecasts

==
* Water and waste

* Strategic planning @ *  Water quality prediction
* Integrated infrastructure planning * Supporting wastewater mgt.

* Smart urban management *  Optimising waste classification
| gl Healthcare

*  Public health surveillance
* Health system organization
e Patient health monitoring

Urban planning

Based on UN Habitat ‘Al and Cities’ report, 2022



IMPLICATIONS FOR AI'IN CITIES

“the lifecycle of an Al system must be designed to uphold—if not enhance—a set of
foundational values and principles, including the internationally agreed-upon human rights
framework and SDGs, as well as ethical principles such as fairness, privacy and

accountability”
UN Habitat ‘Al and Cities’ report, 2022

“ensuring responsible, ethical Al is more than designing systems whose result can be trusted. It is

about the way we design them, why we design them, and who is involved in designing them”
Dignum, Virginia (2022). Responsible artificial intelligence — from principles to practice.



DIGITAL INNOVATION PROCESS (DIP) MODEL

TEST

Facilitate strategic
_approach to Identify / support
implementation suitable pilot(s) and
based on vision, implement /
goals, priorities and monitor
boundaries implementation

Decide on upscaling
based on pilot

outcomes and
monitor impact

o Support
Set vision, goals, Create public value integprgtion, LJ
priorities and through responsible iteratively evaluate [2a)
dthuTgianes f[?r digitalisation in the urban impact and
Igital Innovation built environment manage risks =
LU

Assess/manage/ monitor urban socio-technical system(s)
Engage with stakeholders & citizens & demonstrate value

Evolve information infrastructure & evidence-base

ENABLE



COMPETENCY FRAMEWORK
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Create public
value through
responsible
digitalisation in
the urban built
environment

Knowledge-based

Competencies

ENABLE



OPPORTUNITIES FOR DAIA-INFORMED SERVICES

Mobility

* Forecasting Transport demand forecasting
* Predictive maintenance *  Optimising traffic flow
* System optimization & control *  Optimising infrastructure

provision & maintenance

* Efficient service delivery * Supporting disaster response
* Identifying local needs * Managing epidemics
* Informing policymaking * Extreme weather event forecasts

==
* Water and waste

* Strategic planning @ *  Water quality prediction
* Integrated infrastructure planning * Supporting wastewater mgt.

* Smart urban management *  Optimising waste classification
| gl Healthcare

*  Public health surveillance
* Health system organization
e Patient health monitoring

Urban planning

Based on UN Habitat ‘Al and Cities’ report, 2022



OPPORTUNITIES FOR COLLABORAIION

PLACE-BASED

INITIATIVES

ETHICAL Al

EXPLAINABLE
Al

COMPETENCY

FRAMEWORKS




OPPORTUNITIES FOR COLLABORAIION

East Anglia Digital
Innovation for
Places

Digitalising the Ethical Al for
Planning Process Al Public Value

LeadlngtUrban Di taI
|

ion for Publ
Value
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Anglia Ruskin
University

a.r.u.

jennifer.schooling@aru.ac.uk
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