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Bradford

m “Most Improved” 2019

m 6th largest district in UK
(overshadowed by Leeds!)

m Multi-ethnic
m Youngest, fastest growing

m Highest and lowest deprivation in
UK




BTHFT

m One of “Most Improved” digital
pioneers, without being a Global
Digital Exemplar

m Cerner Millennium EPR - 2yrs
m BIHR onsite
m “Working as one”




City of Research

m Bradford Institute for Health
Research

m Connected Bradford

m Combined forces of BTHFT, GPs,
CCGs, Council, YAS & others
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All about me

m Former programmer

m Medicine & Philosophy
m Armchair data scientist
]

Neural nets & Bidirectional
Associative Matrices

m RCP Health Informatics, EPR Setup
m BIHR work on safety/modelling
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m “Also known as data”
“Pati-ants”

m Define by volume?
m Define by process
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Connected Bradford

Green Space
Noise
Environment Fast Food Outlets
700,000 citizens Housing
Clinical tests and diagnoses Supermarkets
Appointment History Mental Health School Nurses
Prescriptions
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Silicon Dale

m “Everything is connected”
Researchers
Engineers
Data Scientists
Clinicians
Policymakers
Patients (& their data!)



Al Aspirations

Tufan Colak
Rami Qahwaji

AUTOMATED PREDICTION OF
SOLAR FLARES

Integrating Image Pracessing and Machine Learning for
the Creation of a Hybrid Computer Platform
that Provides Real-Time Prediction of Solar Flares

m Al Expertise - Universities
Bradford
Leeds
York
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m Clinicians with Problems
Principally around having a
full hospital!

m Data | s

Detection of Breast Cancer

Microcalcifications in
CBradfO rd Mammograms

z Automated Computer Aided Di.R/?nosis System for
3 the Detection & Classification of Microcalcifications
g in Mammogram Images
£ ;\’-“’;g,nmglr;nr
H (g Acadumic Pubiishing




Early projects — Al based

m Modelling
Whole hospital model
Links with NHS-R

Real and modelled bed use ] CO mman d Ce ntre p r0j eCt
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Early projects — true Al

= Predictive analytics R e ke
foste In A%
Length of stay ey L g OEROE]
Delayed discharge

m Safety |
Oesophagectomy surgery 5 1
Sepsis 1

m Interesting, but no clear path to impact ) |
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Barriers in the NHS

m Infrastructure
Computing power
Software

m Data
Information governance
Information “ownership’

7

m Impact
Clinician involvement
Solving real problems




The gas turbine has three main sections:
the compressors, ths combustion

system, and the turbines.

Safety Assurance

m University of York
Healthcare systems keep changing
Positive deviance
Work as imagined vs work as done

m “Safety 2.0
m Using Al to update safety cases




Safety & the AAIP

ASSURING
AUTONOMY XU
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N

Cross-Discipline Work

Contents lists available at ScienceDirect

m Back to philosophy!

Self d riVi ng Ca rs -. I VI | www.elsevier.com/locate/artint

Artificial Intelligence

11 . : : ”
The “Al C“nICIan Mind the gaps: Assuring the safety of autonomous systems )

P ” from an engineering, ethical, and legal perspective o
. M I nd The Ga pS Simon Burton?, Ibrahim Habli”*, Tom Lawton®, John McDermid ",

Phillip Morgan 9, Zoe Porter®

Semantic Ga o * Robert Bosch GmbH, Germany
P Department of Computer Science, University of York, United Kingdom of Grear Britain and Northern Ireland
© Bradford Royal Infirmary and Bradford Institute for Health Research, United Kingdom of Great Britain and Northern Ireland

. R @ York Law School, University of York, United Kingdom of Great Britain and Northern Ireland
R es p O n S I b I I Ity G a p ® Department of Philosophy, University of York, United Kingdom of Great Britain and Northern Ireland
L- b-I-t G ARTICLE INFO ABSTRACT
a y a p Article history: This paper brings together a multi-disciplinary perspective from systems engineering,

Received 19 March 2019 ethics, and law to articulate a common language in which to reason about the multi-
Received in revised form 7 August 2019 faceted problem of assuring the safety of autonomous systems. The paper's focus is on
Accepted & November 2013 the “gaps” that arise across the development process: the semantic gap, where normal

Awvailable online 9 November 2019 L P . - .
conditions for a complete specification of intended functionality are not present; the

responsibility gap, where normal conditions for holding human actors morally responsible

Keywords:

Safety for harm are not present; and the liability gap, where normal conditions for securing
AULONOMOUS systems compensation to victims of harm are not present. By categorising these “gaps” we can
Artificial intelligence expose with greater precision key sources of uncertainty and risk with autonomous
Law systems. This can inform the development of more detailed models of safety assurance
Ethics and contribute to more effective risk control.

© 2019 Elsevier B.V. All rights reserved.




Ongoing plans

m Overall
Realise potential of EPR
Pathway to impact

m Projects
Radiology/visual Al
Predictive analytics
Population health

m Data - cBradford expansion
Wider population
Other determinants of health

m Safety Assurance
Dynamic safety cases
Online machine learning



“"Everything Is Connected”

Clinical
Technology Engagement

Safety Path to
Assurance Impact

Patients Analytics
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