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IntrOdUCtion Of AI cities and energy

“Artificial Intelligence (Al) is the simulation of human intelligence in
machines programmed to think and learn like humans.”

EXHIBIT 1| Al and Robotics Technologies Come in Many Forms, Giving Rise to a Broad Variety of

Applications
« Speech recognition » Speech synthesis
» Handwriting recognition ‘E < » Natural language generation
« Optical character recognition » Robotic process automation
« Image and video recognition « Control of other systems
« Facial recognition : through APIs
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» Data mining

» Deep learning

« Reinforcement learning
» Unsupervised learning
o Supervised learning

« Natural language understanding
» Machine translation
« Sentiment analysis

Source: BCG analysis.
Note: APIs = application programming interfaces.
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Capabilities of Al cHiesand onergy

» Banking & Personal Finance
Politics & Government « Fraud prevention 3 Al leams what types of ansactions are fraudulent

« Targeted campaigning e « Client segmentation

« Public opinion monitoring
* Anticig ing infre fail Il
nticipating infrastructure failures and maintenance ° Transpo rt
« Reducing travel times through analysing traffic
« Facial recognition to scan attendees * Ride sharing apps - determining the price, supply chain prediction
« Risk identification

* Personalised recommendations * Autonomous vehicles
* Sales chatbots
m « Cashless stores
Insurance « Vel mirvors
b link e D, ‘

o Education

« Plagiarism checkers

+ Automated grading

« Customised digital learning interfaces
« Virtual teachers or lecturers

» Adaptive learning

» Communication

* Spam filters on your emails

Smart Homes « Text and emall reply suggestions
i « Real time translation

» Personal assistants. « Emotion analytics

* Automatic goods ordering &
Gaming

« Home security
« Thought-controlied gaming

« Footfall analysis and store optimisation
* Client support

Cybersecurity

* Incident detection
« Accelerated incident response

« Temperature and light control

®
ol ed 1] li
Defence —— e e
« Untmanned Aeris Veicles A1 USAGES OF i

« Civilian detection « Facial recognition for 3D avatars

« Autonomous decision making
. .
« Target identification _-- == ° Me 1a
 Diagnosis and maintenance of weapons systems. 5 ” '
i . « Autom, rnali
« War gaming, simulation and training utomated journalism
« Eliminating fake news
« Data analysis
* Blas removal
« Content analysis for organisation
« Photo recognition
« Newsfeed personalisation
« Friendship suggestions

« Al con
« Augmented reality filters concierge

= Smart hotel rooms.

« Chatbors
« Automated video/music synchronisation :zzﬁ:}::ﬁ :;ryv‘ﬂ;:::tat‘ons
Real Estate :
Entertainment
» Targeted advertising L]
* Market analysis - * Music suggestions (Spotify, Apple Music, Google Play Music)

« Automatic music creation
« Client segmentation 5

« Film and TV suggestions (Netflix, Amazon Prime, Hulu)
* Marketing and advertising personalisation
« Search optimisation

« Workplace
« Robotis in manufacring
« Automated safety checks in factories

« Autonomous haulage
« Enhanced recruitment
« Automated timesheets (e.g. Blackbelt)

Agriculture

« Robot harvesters.
« Computer vision to monitor crop and soil health
« Predictive analysis for environmental impacts on crops

Healthcare

 Autonomous surgical robots
= Automatic disease identification and diagnosis = o Volce-to-text
« Personalised treatment

« Drug discovery

« Identifying candidates for clinical trials 1 d Sports

* Epidemic outoreak prediction . . « Wearable tech to analyse performance
« Automation of routine tasks like X-Rays, CTscans, daenty (D FAlINI@ Sho p p 1 ng « Smart ticketing

« Health monitoring/wearable health trackers

« Smart personal assistants like Alexa, Echo, Cortana, Google Assistant...

« Search recommendations « Automated video highlights
 Virtual doctors N
« Customer service and sales chatbots « Commercial flight autopliot « Computer vision referee
+ 3D modeling + Weather detection ne
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Al for Sustainable Development 8 i,

q@) SUSTAINABLE S,
@ DEVELOPMENT ™ AL

- Integrating Data Analysis with Sustainable solutions

- Predictive Capabilities Supporting Decision-Making

- Automation Improving Resource Utilization Efficiency

- Optimizing Systems to Reduce Environmental Impact
- Innovative Design Promoting Sustainable Lifestyles

- Precise Monitoring Supporting Timely Intervention

- Accelerating Research to Overcome Sustainable Technology

@) Bottlenecks

SUSTAINABLE
DEVELOPMENT

Go:ALS
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Al for Energy

X

Al Energy Experimentation 1950
Expert Systems for Energy 1960

1957 to 1974
Flourished

Period

Alin 1970
Power Systems

1980
Fuzzy Logic and
Neural Networks

1990
Alin Renewable Energy

net
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2022 AlEnergy Trading Platforms

2021 Real-Time Energy
% Control
2018 AIlEnergy

Storage
Management

DeepMind
Energy
2014 Efficiency

2011 Watson in Energy

2010 Predictive Maintenance
Advancements

2000 Smart Grid and Demand Response

ra. g centre for postdoctoral
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cities and energy

- Al optimizes renewable energy’s efficiency and reliability.
- Al-powered smart grids integrate variable energy.

- Al reduces consumption across multiple sectors.

- Al develops and manages crucial energy storage tech.

- Al enables sustainable energy trading, incentivizing
energy markets.

- Al optimizes carbon reduction strategies.

- Al advances circular economy in energy through
recycling management.

- Al addresses energy access and equity issues.

- Al optimizes water-energy nexus, finding synergies in
resource use.

- Al revolutionizes urban energy planning.

Postdoc Pathways To .d

Impact c.-




4 centre for postdoctoral
q developmentin

infrastructure

Al Driving Sustainable Innovation ctis and snergy
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GOAL AND MISSION

For a mission-driven ecosystem, aligning stakeholders
around shared goals and purposes is crucial. The
ecosystem’s structure must centre on these core
objectives, with clearly defined roles and contributions
from each participant. This alignment ensures that all
actors work collaboratively toward the common goal,
maximising the ecosystem's impact.

SECTIONS

The eight sections are designed to categorise and
group similar actors, ensuring clarity in their roles and
contributions within a mission-driven ecosystem. By
using these sections, organisations can effectively
map out the ecosystem, identify key stakeholders,
and facilitate collaboration to achieve shared goals.

1. Who

Who identifies the actors involved and their
specific roles, highlighting their contributions and
responsibilities.

2. What

What defines the activities and resources each actor
provides, outlining how these inputs drive progress
toward the mission.

3. Why
Why explains the motivations and incentives for each
actor, ensuring alignment with the overarching goals.

4. Orchestrator
Who is going to coordinate, govern and orchestrate
the ecosystem?

4. Interactions
Use lines to highlight which actors interact and
collaborate to support the ecosystem’s mission.

) \\ \
PURPOSE
ORCHESTRATOR

©

© copyright Business Design Labs




Design Your Sustainable Al solutions &8 b,

The ‘Double Diamond’

Problem Solution

The first stage helps
to define the actual
problem
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Solution

Divergent Convergent |
exoloe Think

The Collaborative
Innovation Tool

Postdoc Pathways To .d
zerc Impact c =~
futures



infrastructure

AI__ D‘riving Sustainable Innovation ‘Q infrastructure

Cities struggle to sustainably manage
escalating waste volumes amid rapid
urbanization.
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Design Your Sustainable Al solutions o e,

Generate Ideas

STEP 1

 Individually write down any of your ideas on Post-It notes. Keep
within your quadrant and come up with as many as you can.

« Think creatively. Go crazy! There are no bad ideas at this stage.

« Try not to look at what others are doing!

« Don’t be put off by someone who is putting down lots of ideas

« REMEMBER - Even one good idea from YOU might be the one
that provides the pathway for the team to progress...
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Design Your Sustainable Al solutions o e,

STEP 2

 Move around the tool looking at what ideas others have
suggested

* If you see an idea you like (you can include your own)
then move it to the next ring inwards.

 If you see two ideas that inspires a new idea, write it down
on a Post-it note and add it to the middle ring also.
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Al Driving Sustainable Industry Innovation & e,

B —— o STEP 3

using: « As a group, discuss all of the
roblem Based ideas and try to decide which
lysis one to take forward to the centre.

Sharing vour Tdeas: ¢ If you need to use Pairwise
rid Thinking) Analysis to help you choose.

» If you wish you can run through
the tool again to generate new
ideas and suggestions for your

3. Action your groups chosen idea. This will
e really help you to explore the
F— idea in great detail.
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Al Driving Sustainable Industry Innovation

Collaborative
Thinking

In your Groups:

Practice using the tool using the ‘Challenge’
set.

* 10 mins per STEP.

* 30 mins total.

* You will present your ideas in the next part

of this workshop.
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A 1. Generate Ideas
using:
(Problem Based

Analysis)

o) A - A - B —~ i
L.\\\\ } 2. Sharing YONL Ideas:

(Hybrid Thinking)

o~

e 3 BCELOT VOUT
Ideas:
(Agreement)

Challenge

“Cities struggle to sustainably manage escalating waste volumes amid
rapid urbanization.”

(We’ll work through the tool together in 3 steps of 10 minutes each)

Postdoc Pathways To .d

Impact c -




Al Driving Sustainable Innovation & e,

usiness smart

Your Solutions

Postdoc Pathways To O-d

Postdac
Pathways
Tolmpact

zerc

futures

Impact c.-




v centre for postdoctoral
q developmentin
infrastructure
cities and energy

Opportunities for sustainable Al:

Opportunities and Challenges

- Energy efficiency optimization

LE:EE?;%&% U%%:JE{BE? - - Smart grid management
- 0g9 - Climate modeling and prediction
A acoentatie il - Sustainable resource management
datasharing®/ Policy (RIS - Environmental monitoring and conservation

areas

Establishing ek el coﬁ,?.',?{lﬂ?m'
regulatory areas ethics and
sandboxes explainable Al

Developing Understanding

labeled data jobs and
training

Challenges for sustainable Al:

- High energy consumption of Al systems

- Electronic waste from hardware

- Potential for Al-driven overconsumption

- Ethical concerns and bias in Al decision-making
- Ensuring equitable access to Al benefits
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Artificial Intelligence
for Sustainable Future
Solutions

Dr. Yirui Jiang

Centre for Design Engineering
Faculty of Engineering and Applied Sciences
Cranfield University, MK43 0AL, UK

Email: yirui.jlang@cranfield.ac.uk
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Future Events

Artificial Intelligence for

i =tainable A Artificial Intelligence for
Sustainable Future

One-day in-person
workshop at Cranfield
University

Date: 18th November, 2024
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