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SCIENCE AND TECHNOLOGY

ARTIFICIAL INTELLIGENCE

Many computer engineers are convinced
that we are seeing the evolution of a new
species - that of the intelligent machine.

Already chess-playing computers
can beat all but a handful of human
opponents. Although computers have
to be programmed with instructions by
people, it is possible to foresee the time
when they will learn and react without
instruction - then it will be one small
step to ‘intelligence’

It took Nature many millions of years
to evolve the human brain. Now that
same biological creation is creating an
offspring. The process may take just a
few decades. Then the first true robots
may walk the Earth.

Computer counting

Computers count in binary code.

The binary equivalents of decimal
numbers are shown here. See if you can
work out this word, coded into binary ~

1010 110. Answer, page 97.
-

A This picture shows a computer at work
in the car industry. have the car's
shape displayed on a The image
can be viewed from any angle and changed
casily until the body style is decided upon,
making designing quicker and cheaper.

A The first clectronic computer went into
operation in 1943. Using bulky valves in
d across 160 square

its circuits it spraw
metres. In the 1950s small transistors
replaced valves and a modem computer
like the one above takes up only a few

A Smaller and smaller is the trend in
computer design. This picture, looking a

enlarged view of a micro circuit infused
on a wafer-thin chip of silicon just 63 mm
across. Silicon chips are already used in,

A Civilization is becoming increasingly
dependent on computers. As machines
take over, society becomes more
vulnerable to natural or man-made
disasters. If power supplies are
interrupted, industries and cities,

metres. The latest computers have
transistors in ‘micro-chip’ form reducing
the size of their electronic ‘brains’

thousands of times. Computers are good
atarithmetic, but they cannot (as yet)
think for themselves.

for example, calculators and clocks.
In the future, chip cquipped machines are
going to take over routine jobs from
humans on a massive scale in the same way
that machines took over from human
muscles 200 years before.

toa |ull l nh.s\ pmpk rel s
1ndcn[l<,parl<orn]lof¢ zation could
perish. Perhaps groups of craft workers
could be set up as an insurance policy
against global disaster.

Man and machine -
partners down the
future ages

The prospect of intelligent machines
should be little cause for fear. A man/
machine partnership, cach doing what it
is bestat, is more likely than that of mad
robots taking over the world.

The result could be just another step

better fitted to explore the Universe.

This picture shows a possible
exploration team of the future. Humans
and machines work together as they study

a small inhabitant of a world far away
in the depths of space. In this explorer
team the humans are ‘in charge’, though
the starship’s electronic brain has more
capacity than the brains of all its human
crew put together, and would probably
overide (or at least query) any orders it
disagreed with.

The human-shaped machine, a true
‘robot), is possible, but likely to be an

unusual member in the ranks of the robots.

Designed and built for specific functions,
few robots will need exactly the same
number or type of limbs as a human being.
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Work across government

&7 GOV.UK

i GOV.UK

Home > Health and socialcare > Medicines. medical devices > Software and Al as a Medical Device Change Programme

Medicines & Healthcare

Home > Business and industry > Science and innovation > Artificialintelligence & %Lo_mumx
Medicines & Healthcare
products )
Regulatory Agency, Guidance

Software and Artificial Intelligence (Al)
Guidance as a Medical Device

H Guidance g
National Al Strategy Software and Al as a Medical Device o

Change Programme - Roadmap

Updated 14 June 2023

Medicines & Healthcare
products
Reguiatory Agency

Guidance

Good Machine Learning Practice for
Medical Device Development: Guiding
Principles

Published 27 October 2021

Home > Business and industry > Science andinnovation > Artificialintelligence > Al regulation: a pro-innovation approach

o w0

soodes
. e & GOV.UK
Department for Office for Artificial
SCienCe, |nnovati0n |nte||igence Home > Health and socialcare > Medicines, medical devices

& Technology

Predetermined Change Control Plans for Machine Learning-Enabled Medical Devices: Guiding Principles
Medicines & Healthcare

products
Regulatory Agency

Policy paper
A pro-innovation approach to Al

Guidance

Predetermined Change Control Plans for

regulation

Updated 3 August 2023

Machine Learning-Enabled Medical
Devices: Guiding Principles

Published 24 October 2023
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NHS Al Lab NHS

The NHS Al Lab supports health and care organisations to
understand how to develop or adopt safe, effective and ethical Al
technologies to improve the quality and experience of care and

Improve productivity.

Our mission Is to accelerate deployment based on evidence,
ensure that Al works for all, and create the right conditions for the

development and deployment of Al.



Al ethics —aresponsible approach

What the Al Ethics
Initiative does

Invests in research and
practical interventions
Encourages proactive
approaches to countering
Inequalities

- Supports projects that are
patient-centred, inclusive and
Impactful

Al projects to tackle racial inequality in
UK healthcare, says Javid

Exclusive: health secretary signs up to hi-tech schemes countering
health disparities and reflecting minority ethnic groups’ data

© Al robot, specialised for traditional Chinese medicine, shown in Beijing, 2020. In the UK, the
government hopes new Al technology will lead to better healthcare training. Photograph:
Xinhua/Rex/Shutterstock



Governing the use of data for Al

sciencewise
Ada
Lovelace .
Institute wﬁr

Improving how decisions about data Honing approaches to data stewardship
access are made
: W g h d with
: . We have partnered wit

. We have partnered with the Ada : .
Lovelace Institute to design a o] g Sclljel_ncg_wllse (UKRR anctlhheld a
model for an Algorithmic Impact  aencace: i PUbIC diaiogue on howihe ~NHS Al Lab
Assessment (AIA) v public feel decisions should be BEIAEE

Stewardship
i, =

i made about access to their
personal health data for Al
purposes.

‘1L ‘Final

. The AIA will be trialled as part of
the data access process for
national medical imaging assets




Advancing regulation NHS
NICE's Evidence Standards Framework to now include standards for Al enabled

Refreshing evidence standards framework
N I c E National Institute for
Health and Care Excellence
technologies so that decision makers can identify Al techs that are likely to offer

benefits to users and to the health and care system. ofotee MHR A

Al and Digital Regulations Service

and health and care providers a one stop shop for support, information and Commission
guidance on the regulation and evaluation of Al technologies. It brings together
the main bodies involved in Al regulations, MHRA, NICE, CQC and the HRA.

By developing an Al and Digital Regulations Service, we have given innovators Q CareQuaﬁty

NHS

Health Research
Authority

By consolidating guidance from these four partners, this service will ensure there
is a feedback loop to help test, adjust and improve Al technologies.

Legal liability of using Al in clinical settings
We are working with NHS Resolution to provide clarity and guidance on the legal m

liability considerations around using Al in clinical settings, to increase confidence Resolution
with both Al vendors and adopters.


https://www.google.com/search?q=nice+evidence+standards+framework&rlz=1C5CHFA_enGB924GB931&oq=NICE+evidence+standards+framework&aqs=chrome.0.0i512j0i390l2.3787j0j7&sourceid=chrome&ie=UTF-8

A cross-regulatory perspective

The breadth of on Al & digital tech in health and care necessitates a cross- regulatory approach

AIDRS core
partners

Wider
partners

Human rights law

Public recourse

Good practice /
researchers /
policy-setters

Data and
Research
Governance

Product
regulation (or

Medicines & Healthcare products
Regulatory Agenc

Health Research

Approved bodies

National Data
Guardian

NHS Digital
Clinical Safety

Standards bodies

Al auditors

AEqualities Commission

*Centre for Data
Ethics &
Innovation

Service
provision
regulation

Q CareQuality
Commission
NHS Resolution

*NHSE&I policy
teams + spec
comm

for Al

*Office

Professionals Clinical & cost
regulation effectiveness

NICE

General Medical UK National
Council Screening

Health Education Committees (NHSE)
England

Nursing &
Midwifery Council

Royal Colleges

AHuman Rights Commission

*Turing Institute "Ada Lovelace
Institute

*Academia *Regulatory Horizons
Council

AOther legal / statutory instrument *Thought-leadership



NHS Al Lab NHS

The NHS Al Lab supports health and care organisations to understand how to develop or adopt safe,

effective and ethical Al technologies to improve the quality and experience of care and

Improve productivity. Our mission is to accelerate deployment based on evidence, ensure that Al works

for all, and create the right conditions for the development and deployment of Al.

Al Regulation Al Ethics The Al Awards The Al DP The Al DF

Working with Building confidence £123 million Launching a large- £21 million ring-
regulators to ensure among workforce invested to test and scale trial of a fenced fund for
Al is and the public by evaluate 86 centralised deploym NHS trusts to
safe and streamline addressing ethical Al technology ent platform for Al procure Al
processes to concerns around projects products across 12 diagnostic imaging

enable the use of Al trusts technologies
innovation




The Royal College of Radiologists

Dr Katharine | Unlocking the future
S EVITEY, of Al In the NHS

30 October 2023
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The Royal College of Radiologists
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= Supports and educates doctors
training and working in clinical
radiology and clinical oncology

= 15500 members from over 70
countries

= CRs use medical imaging
techniques to diagnose,
monitor and treat diseases

= (COs treat cancer using
radiotherapy, chemotherapy
and immunotherapy




Huge attention

Potential to increase
accuracy, efficiency and
Improve patient outcomes

Needs careful work to
ensure maximise benefits
and avoid harms



“Wild west"

Many Al products ...
Don’t know what or where
The Al Diagnostics Fund

Al deployment platform pilot




nK
r % A~ ... "
o A
&2 o W
-

The Royal College of Radiologists

| RCR Al Imaging Registry

= A comprehensive directory all Al tools In
NHS imaging

= Data collection phase underway

= Streamline and facilitate adoption via
shared learning

* |ncrease trust in specific Al solutions
= Basis for audit
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The Royal College of Radiologists

= Stakeholder day: overcoming
barriers to implementation in Al

Imaging
« Information governance
« Lack of evidence
* |IT systems

« Staff capacity and staff
expertise

* Funding
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The Royal College of Radiologists

= Asingle set of information governance policies
= Education for NHS clinical staff

= Utilise imaging networks

= Pre-deployment testing

= Shadow mode

= Evidence on patient outcomes

= |T infrastructure



- NICE Early Value Assessment

The Royal College of Radiologists

Overview | Artificial intelligence-derived software to

analyse chest X-rays for suspected lung cancer In
rimary care referrals: early value assessment

Guidance | NICE

Recommendations: more research needed before
recommended for widespread adoption

ldentify key outcomes that need measuring

RCR working with NICE to suggest next areas of
focus


https://www.nice.org.uk/guidance/hte12
https://www.nice.org.uk/guidance/hte12
https://www.nice.org.uk/guidance/hte12
https://www.nice.org.uk/guidance/hte12

£21M funding

Network deployment of
algorithms

Mainly focussed on
CXR

Opportunity for learning
re. deployment and
evidence (NICE EVA)




2 networks

Cloud based
solution

Facilitate rapid
deployment at scale

Oversight group



- Workforce training

Existing staff often don’t have
enough time for large Al
Implementation projects

And/or they don’t have the
confidence or expertise in
dealing with Al

¥

Training and time for
understanding/influencing
Innovation

Explore how existing staff can
be retained

and retention

£4RCR

The Royal College of Radiologists




The Royal College of Radiologists

Need to ensure Al algorithms
will work as intended with
patient populations and IT

Risk of disparities in outcomes,
e.g. if not validated on scans of
Individuals from certain ethnic
groups

Pre-deployment testing

Secure data environments

Shadow mode- does it work in
your environment?

Regular testing for drift (SDE)



- Maximising the value of Al

The Royal College of Radiologists

= Many Al tools are developed

without clinicians’ input...
= Not ideal for task at hand

= Need greater engagement
between radiologists and

developers




- Where are we now? i
The Royal College of Radiologists

= Huge Interest and investment

= Areas that need work
shaping which tools are available
regulation EEEEE) implementation
guality assurance
audit
education and training

= Al assessment/audit unit



The Royal College of Radiologists

Contact the President:
president@rcr.ac.uk

Contact the RCR at any time:
enquiries@rcr.ac.uk or
equality@rcr.ac.uk

Follow @rcradiologists on
Twitter, Facebook, Instagram,
LinkedIn and YouTube
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PROFESSOR STEFAN ZOHREN

CHIEF DATA SCIENTIST
FAVOM.AI
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REVOLUTIONISING
MATERNITY CARE:
THE FAVOM

EDD SOLUTION
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MODELLING PATIENT
FLOW IN EMERGENCY
DEPARTMENTS
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PREDICTIVE DATA - PROACTIVE Al
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OpenAl
Chat GPT
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OpenAl
Chat
Generative

Pre-Trained
Transformer
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PREDICTIVE DATA - PROACTIVE Al

Transformer

b

Al
W

—

Transformers are a Attention helps LLMs to learn Transformers
computationally importance weights to other pre-trained on large
efficient way to use a words which help the model to corpuses of text can then
technique called gain a better understanding of be fine-tuned for specific
‘attention’ words and later also whole down-stream tasks, such as

sentences from context sentiment classification
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PREDICTIVE DATA - PROACTIVE Al

Transformer

"The patient's results were positive.”

N

"The patient had a positive outlook on their recovery."

N




Transformers in other domains /-AVON

PREDICTIVE DATA - PROACTIVE Al

Me: What are symptoms of sepsis?

TEXT

@ 1. Fever, chills, or a high body temperature; 2. rapid heart rate

NUMERICAL TIME-
SERIES

Clusters of Social Media Posts
Felix Drinkall*, Stefan Zohren*t, Janet B. Pierrehumbert*} DATA

*Department of Engineering Science, University of Oxford
FThe Alan Turing Institute
iFaculty of Linguistics, University of Oxford

Forecasting COVID-19 Caseloads Using Unsupervised Embedding
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PREDICTIVE DATA - PROACTIVE Al

FAVOM IS DEDICATED
TO DELIVERING
HEALTHCARE EQUALITY

1) improving patient outcomes

2) delivering greater operational
efficiency

3) improving population health
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