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THE POTENTIALS OF Al

Artificial Intelligence (Al) is the simulation of human intelligence
in machines programmed to think, learn, and problem-solve.

arwON =

The global market size for Al in manufacturing was $5 billion in
2023 and is forecast to reach $68 billion by 2032.1

Al-enabled predictive maintenance could reduce maintenance
costs by up to 30% and unplanned downtime by 45%. 2

Al implementation in manufacturing processes can lead to
cost reductions of up to 30%.3

Al technologies can automate tasks that absorb between 60%
and 70% of workers’ time today.*

https://www.precedenceresearch.com/artificial-intelligence-in-manufacturing-market
https://www.pwc.in/research-and-insights-hub/immersive-outlook-5/using-artificial-intelligence-to-fast-track-manufacturing-operations.html
http://chrome-extension/efaidnbmnnnibpcajpcglclefindmkaj/https:/www3.weforum.org/docs/WEF _Al_in_Manufacturing_2022.pdf
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#introduction

https://www.factspan.com/blogs/advanced-supply-chain-management-with-ai-and-ml/

Market Size

Al Market Growth Projections
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https://explodingtopics.com/blog/ai-market-size-stats



https://www.precedenceresearch.com/artificial-intelligence-in-manufacturing-market
https://www.pwc.in/research-and-insights-hub/immersive-outlook-5/using-artificial-intelligence-to-fast-track-manufacturing-operations.html
http://chrome-extension/efaidnbmnnnibpcajpcglclefindmkaj/https:/www3.weforum.org/docs/WEF_AI_in_Manufacturing_2022.pdf
https://www.mckinsey.com/capabilities/mckinsey-digital/our-insights/the-economic-potential-of-generative-ai-the-next-productivity-frontier#introduction
https://www.factspan.com/blogs/advanced-supply-chain-management-with-ai-and-ml/
https://explodingtopics.com/blog/ai-market-size-stats
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THE UK INDUSTRIAL AND Al STRATEGY

&

UK Government

THE UK’S MODERN

“The gains from Al innovation alone could add up to £47 billion a year for the UK in
productivity gains over the next decade.” Industrial Strategy, Page 54

“Establish a new Sovereign Al Unit within government, with up to £500 million....”
Industrial Strategy, Page 57

“...technical and delivery resource to build and test proof of concepts, leveraging in-
house Al expertise, together with specialists....” Al Opportunities action plan, Section
2, Point 35

“...We must be an Al maker, not just an Al taker.” Al Opportunities action plan,
Section 3

Al OPPORTUNITIES
ACTION PLAN

Ramping up Al adoption

“Delivering our Al vision for Britain requires lots of hard work, some tough choices,
and a commitment to real partnership between public and private sectors.” Al
Opportunities action plan, Foreword

across the UK

to boost economic growth,
provide jobs for the future and
improve people's everyday lives

7\

Public sector A : . ‘ 5
Public and private sector Private-sector users . https://assets.publishing.service.gov.uk/media/68595e56db8e139f

Adopt Al Scan->Pilot->Scale 95652dc6/industrial_strateqy policy paper.pdf
: Reinforce each other to amplify Remove adoption barriers to . ot ; e
approach to deliver step-chan - -
pp p ge inact. across the cosyatem dilve growih and prodiicIy https.//www.qov.uk/qov.e'rnmenF/publlcatlons/al opportunities
action-plan/ai-opportunities-action-plan#secure-future

in public-service quality



https://assets.publishing.service.gov.uk/media/68595e56db8e139f95652dc6/industrial_strategy_policy_paper.pdf
https://assets.publishing.service.gov.uk/media/68595e56db8e139f95652dc6/industrial_strategy_policy_paper.pdf
https://www.gov.uk/government/publications/ai-opportunities-action-plan/ai-opportunities-action-plan#secure-future
https://www.gov.uk/government/publications/ai-opportunities-action-plan/ai-opportunities-action-plan#secure-future

Barriers to Al Adoption
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Stagnant Adoption

India @
UK holds a low Al maturity score ChiNa  e—)
Compared to Other Countries' us @
Low confidence levels in Al Australia —@
technology.
Germany ﬂ
Low adoption rate into industry. S @
Little trust in Al teChnO|Ogy. The Netherlands ﬂ
UK ﬂ
Japan q

| | | | | [
0 1 2 3 4 5

\" Very low Low Very high

Perceived maturity level from 0-5

BSI's International Al Maturity Model Aggregate scores across 15 different categories, including investment,
training, trust and communications.
Source: https://www.bsigroup.com/siteassets/pdf/en/insights-and-media/campaigns/trust-in-ai.pdf



https://www.bsigroup.com/siteassets/pdf/en/insights-and-media/campaigns/trust-in-ai.pdf
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Challenges & Blockers

Al models offer little transparency to the decision

- making process leading to difficulty in verifying
the validity of model outputs.

Lirited
Transparency
It is challenging to fit a workforce ; Training Data Despite improvements, some
with overlapping skillsin data ——— Skills Gap Availability applications still face barriers due to
Issues insufficient quality training data.

science and manufacturing.

Differences in data distributions can

Al systems can introduce biases H i
avnd ethical concerns, posing Bias and Ethical AI Adoptlon Pirr?gr?figzge cause performance gaps between
. Concerms - development and real world use,
Cha“enges Rellablity impacting system reliability

potential risks to operations.

Lack of
MLOps workflows lack considerations Trustwaorthiness Applicable Existing regulations often don't often
for Al trust, ethics, and responsibility in  ———— Gap in MLOps Governing — address Al's unigue challenges, creating
model development. Workflows Standards uncertainty around compliance.
for Al
Data and
Model
Security
Concerns

Al systemns accessing sensitive data
hosted raise worries about security

against malicious attacks.

Challenges of Al adoption as expressed by industry.
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Solutions - Trustworthy Al

31 party testing &
certification

s, NST
Frameworks [ ol ) | Standords and fechmetogy
Standards
Faitness

“Al systern shall not
undermine the legal

N\

right of individuals and Policy o
organisations nor create Department for
unfair market outcomes.” gchenﬁe- Ilnnovatlon,

echnology

Appropriate Accountability and

Transparency and Governance
Explainability
“Al systemns should

“Information should be be aligned with
clear and accessible organisational and
to users to harness government regulations

understanding of the throughout it’s lifecycle.”
decision making."

Contestability

Safety, Security and
and Redress

Robustness

“Accessible routes should
be made available to
contest decisions made
by an Al system.”

TRUSTWORTHY Al

“Al systems should
protect the user and
organisations data
thraughaout their lifecycle.”

The key principles of trustworthy Al.



MTC — Private — Commercial in Confidence

Value From Data, Where To Start

Perceptive Analytics

»  Finding the best

Predictive Analytics course of action
«  [Exiracting fqr a gi-.ren
Data Analytics nformation from situation
existing data to
¢t * Root cause deterring pattemns o
Dashboard / Digital Reports  analysis and predict the
« Live visuglisation: * VWhy did it happen future outcomes
= of the data ° and frends
= «» what iz happening «  What might
E & what happened, appen
2 Standard Reports e : °
=]
k. Data Preparation / Cleaning * F'ﬂl-"er: based reporis
o on what is
- « [Data selection & happening & what
cleaning happened
Data collection = Making the data in o

“Data science

R _ : __
Acquisition of friendly format

structured and

unstructured data
«  Storage & ®

infrastructure




Al Adoption

4 )
[. K Strategic
implementation
O l.': roadmap
- /

 Build a Long-Term Al
Strategy

* Identify Use Cases

 Fail-Fast PoC
Projects and
Measure ROI

« Start Small and
Scale Gradually
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D&’_.Digital

&

Sl infrastructure

~

J

Organisational
Digital Infrastructure

Digital Data
Collection and
Storage

System Integration
and loT

Cybersecurity and
Compliance

Skills and

~

competency

J

Al & Data Literacy

Domain-Specific
Technical Expertise

Change Management
and Upskilling Plans

Al Governance
Processes
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HOW THE MTC CAN SUPPORT

Al SCOPING SERVICES Al IMPLEMENTATION
SERVICES



Al ADOPTION CASE STUDIES




Visual Inspection
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Assembly Component

Bracket Assembly

Filter Assembly

Assembly verification

BAE Systems Stage and Assembly Model

Source: https://visionify.ai/ppe-detection-

State system/
Health & safety
[} monitoring

T

Automation of digital perception for widescale
monitoring, automation, identification and
localisation.

« Enhance efficiency by ensuring right-first time
manufacturing and assembly.

* Reduced cost and time of verifying builds.

* Drive growth through the integration of
automation technologies.

« Improve product quality and quality
consistency.

« Promote a safer workplace by implementing
measures to significantly decrease accidents
and injuries


https://visionify.ai/ppe-detection-system/
https://visionify.ai/ppe-detection-system/
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Optimisation & Decision Support

Data driven process and parameter optimisation
driving closed loop decision support.

Source: https://www.qualitymag.com/articles/95332-
stepping-into-the-future-of-process-monitoring

In process monitoring

[
-
[—— |
o » Improve manufacturing efficiency to boost
= productivity and reduce operational costs.
» Extract hidden data insights to inform better
Adaptive process scheduling o decision-making
Source: https://www.kuka.com/en- « Cutting edge closed loop process control.
- T us/industries/metal-industry/machine-tools o Reduced machme down-t|me
=ie)=} MMW Process parameter o
optimisation * Automated parameter optimisation to reduce

I, Moy

Energy monitoring and smart data
querying

time and cost.

Concept



https://www.qualitymag.com/articles/95332-stepping-into-the-future-of-process-monitoring
https://www.qualitymag.com/articles/95332-stepping-into-the-future-of-process-monitoring
https://www.kuka.com/en-us/industries/metal-industry/machine-tools
https://www.kuka.com/en-us/industries/metal-industry/machine-tools
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Generative Ai

Cutting edge technology to encourage creativity,
reduce skills gap for data interaction and
knowledge extraction.

Private and custom LLMs (ChatGPT-like
models)

Submit

re in the factory is the control panel?

P The control panel is located on the right side of the Source: https://edrmedeso.com/article/ansys-discovery- . . . .
: ) factory. rapid-prototyping-and-real-time-simulations/ ° Innova“ve and rap|d COSt‘eﬁeCtlve deS|gnS
: 4 Al for generative design « Simplified interaction with complex systems to

enhance operational efficiency.

* Provide improved and customized training and
upskilling tools to support workforce
development.

* Reduced risk of data policy non-compliance by
Enhancing company and client data privacy
when using Al tools.

any
did the H&S demo help
me prevent?

Source: https://www.autodesk.com/uk/products/factory-
design-utilities/overview

It helped prevent 5 accidents

Generative factory
Database integrated LLMs design



https://edrmedeso.com/article/ansys-discovery-rapid-prototyping-and-real-time-simulations/
https://edrmedeso.com/article/ansys-discovery-rapid-prototyping-and-real-time-simulations/
https://www.autodesk.com/uk/products/factory-design-utilities/overview
https://www.autodesk.com/uk/products/factory-design-utilities/overview
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Al & Packaging

We see huge
potential in an Al- .
enabled robotics Output:
SONGE, W5 - Al system performance
: need confu?ence benchmarking
in the maturity and 6 month £1+m
scalability before * Integration readiness
‘ iFESHg assessment Accelerated Potential costs
. duct-market fit d f
dh et nemane®t  + Deployment architecture oAt opingan
. whether it can . : 1T
Iggrg]lsgﬁs integrate with the Technical due diligence report
pany logistics workflows.
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Al & Strawberries

~ strawberry 0.787y 0.44
strawberny 280 0.77

strawbe rys:rawberry 0.5

Fig 38— Sample screen grab of the results of the vision
algorithm : strawberry identification

Fig 39— Sample screen grab of the results of the vision
algorithm : identification of pickable strawberry

Fruit ripeness

Weight correction

Punnet movement
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Find Out More

b Whitepapers — Free Access:
caraPULT mic caTAPULT

UTILISING EXTERNALLY HOSTED Al/
R T ORTH Y A GENERATIVE Al SERVICES IN MANUFACTURING:

A COMPREHENSIVE REVIEW OF Al STANDARDS POLICIES AND

A PRACTICAL GUIDELINE TO THEIR APPLICATION IN MANUFACTURING Capabilities, Limitations, Risks, Mitigations, and the Role of Al Governance

MTC Whitepapers (the-mtc.org)

Contact me:
Dr Bhavnita Patel
Bhavnita.Patel@the-mtc.org



https://www.the-mtc.org/mtc-whitepapers

Thank you

Proud to be part of

cAaTAPULT

High Value Manufacturing
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