27/02/2019

UNIVERSITY OF LIVERPOOL - HESELTINE INSTITUTE
A Northern Powerhouse Higher Education Mini-Conference

Hum

ans Need Not Apply? On Artificial Intelligence And Inclusive Growth

DRAFT PROGRAMME

9.30-10am

Arrive Tea/Coffee

WELCOME AND INTRODUCTION -

CAN ARTIFICTAL INTELLIGENCE PROMOTE INCLUSIVE GROWTH?

10-10.05am

Professor Dinah Birch (PVC Cultural Engagement, University of Liverpool) Welcome and Opening Remarks

10.053-10.15am

10.45-11.25am

IMPLICATION,

Professor Mark Boyle (Director Heseltine Institute for Public Policy, Practice and Place, University of Liverpool)
and Jacqueline Davies (PhD student, ULMS, University of Liverpool) Our Question: Can Artificial Intellizence promote
Inclusive Growth?

IN A DIVIDED NATION

Chair Professor Cecilia Wong (Professor of Spatial Planning, University of Manchester and Member of the UK2070
Commission)
*  Lord Robert Kerslale (Chair of UK 2070 Commission) LTE2(070 Commission’s ‘Independent inquiry into city and
regional inequalities in the UK’
+  Dr Aileen Jones (Liverpool City Region Combined Authority as Head of Research and Intelligence) Launch
UK2070/Heseltine Institute Report on “National Spatial Strategies in an age of inequality.’

USIVE GROWTH®

Chair Professor Mark Boyle (Director Heseltine Institute for Public Policy, Practice and Place, University of Liverpool)
*  Professor Katie Atkinson (Dean of Electrical Engineering, Electronics, and Computer Science University of
Liverpool) Artificial Intelligence: What it means. why it matters, and what policy challenges does it lead to?
¢ Professor Anne Green City-REDL University of Birmingham
Inclusive Growth: What it means. why it matters, and what policy challenges does it lead to?
5 OF AL:

FOR WORK

11.25am- Chair: tbc Female

12.05am *  Mr Jon Andrews (Head of Technology and Investments, PwC) Implications of A for the future world of work
*  Dr Rick Robinson (ARUP Digital Property and Cities Leader) Implications of Al for future smart cities

12.05- DISCUSSION AND REFLECTION FROM MORNING SESSION

12.25pm

12.25-1.10pm Lunch

IMPLICATIONS OF AI:

FOR A
1.10 to 1.50pm

GEING AND HEALTH CARE
Chair Professor Christine Milligan (Co-Director of the Lancaster University Centre for Ageing Research)
*  Professor Mike Catt (Director National Centre for Ageing, University of Newcastle) Implications of Al ageing
societies
*  DrPaul Fergus and Dr Carl Chalmers (School of Computer Science, Liverpool John Maores University)
Implications of AI for health and health care
ENGES AND OPPORTIINITIES -

E TO“"A;‘\RDS AN INCLUSIVE FOURTH INUDUSTRIAL REVOLUTION

1.50- 2.30pm Chair: Dr Aileen Jones (Liverpool City Region Combined Authority as Head of Research and Intelligence)
Mr Mark Basnett (Managing Director, Liverpool City Region Local Enterprise Partnership) Local Industrial Strategies and
the pursuit of Inclusive Growth
Dr Annette Bramley (Director of N8 Research Partnership) The Northern Powerhouse: Prospects amidst a fourth industrial
revolution
2.30-3.30pm Creating a Northern Ecosystem for Accelerating the Adoption of AI
Chair:
e Mr Michael Gleayes, (Deputy Director Hartree Centre) The Hariree Centre: Delivering competitive advantage to the
Northern Powerhouse by accelerating the adoption of Data Centric Systems. Big Data and Cognitive technologies
*  Mr Steve Caughey (Director National Centre for Data, University of Newcastle) The National Centre for Data
Enabling the Northern Powerhouse to compete and thrive in the new data-driven global marketplace
*  Mr Simon Reid Sector M: Advanced Manufacturing at LCR LEP_LCE. 4.0 AT and Advanced Manufacturing
3.30-3.50pm OPEN DISCUSSION AND REFLECTION FROM AFTERNOON SESSION
3.50-4.20pm Chair: Professor Dinah Birch (PVC Cultural Engagement, University of Liverpool)

Mayor Steve Botheram (Metro Mayor of the Liverpool City-Region Combined Authority) The Liverpool City-Region
Combined Authority: Towards an Inclusive Fourth Industrial Revolution

4.20-4.30pm

- CLOSE AND NEXT STEPS -
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“Humans need not apply” On artificial intelligence and inclusive growth

Implications of Al for ageing societies

Northern Ecosystem Vision?

Heseltine Policy Institute, Liverpool
6t February 2019

1310 - 1330

Michael Catt, Graham Armitage
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National Innovation Centre for Ageing

How Is Al Revolutionizing Elderly Care? FORBES 315t October 2018

1. At home health monitoring

There is always a need for continuous supervision and quick diagnosis in the case of elderly patients. Biotricity a medical diagnostic
and consumer healthcare technology company dedicated to delivering biometric remote monitoring solutions is implementing
device-level Al to improve its remote patient monitoring platform. CarePredict is using Al to continuously detect changes in activity
and behavior patterns for early detection of health issues.

0000000

Voice-based virtual assistants such as Amazon Echo and Orbita Health are using Al to enable medication adherence and care
coordination for the elderly. Companies like Careangel are further optimizing the voice-based virtual assistants as nurses and
caregivers for target patient populations.

LAiCare
. . . Machine
2. Smart device assisted daily living Lezcr;'i?,g W
, ‘N
Companies like Apple and Fitbit have made smart wearable biometric trackers available to a large demographic, including elderly Sevam— 1} .
and geriatric patients. Elderly patients can use this device's built-in Al-powered functionality to check inconsistencies in their d
biometric data, as well as detect a significant or hard fall and sound an alarm. AiCare claims to use machine learning analytics and
wearable sensor to personalizes the care for each elderly consumer. Wander \
Detection Technology
. . . I T%CI d ;
3. Smart device assisted fall detection °CO":: o 5
puting =
Emergency situations such as a simple slip and fall can trigger a series of medical conditions in geriatric patients. Xsens, Kardian ana
Qventus have built Al-powered fall detectors. Starkey has integrated Al-powered fall detectors within it's hearing aid Livio Al.
e
rtual . Catalla
4. Virtual companions Heauh

The lack of skilled caregivers who can help elderly patients who live alone and require daily assistance, has given rise to need for
robotic helpers. Robots like Catalia Health's Mabu, Intuition Robotics' EIliQ, CT Asia Robotics’ Dinsow and Reiken's Robobear are
virtual home assistants for elderly who live alone and require daily assistance as well as companionship. Mabu is a conversational )
robot that can not only provide tailored conversations to each patient but can obtain the hard-to-get data about treatment.
Whereas ElliQ is aimed at keeping older adults active and engaged by connecting them to their families and the outside world. -IDEO

Newcasﬂe https://www.forbes.com/sites/shourjyasanyal/2018/10/31/how-is-ai-
UnlveI‘Slty revolutionizing-elderly-care/#76f5357e07d6

UK | Malaysia | Singapore



National Innovation Centre for Ageing

But Al is increasingly applied across products and services beyond health and social
care, impacting all our lives ...

LU g )

1176 views | Jan 15, 2019, 09:00am Ce0891 @) S0

Five Predictions For Al In
Marketing In 2019

Vijay Chittoor Forbes Council
Forbes Technology Council CommunityVoice (O

(y of insurers will
o dramatically increase
increase their Al

investments by 2019.

amaZOI‘l.c.:..u_u=:

Buy Again Michael's Amazon Today's Deals

Your Amazon.co.uk Your Browsing History Improve Your Recommendations Your Public Profile

Newcastle
University

UK | Malaysia | Singapore

www.ncl.ac.uk/nica
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Figure 1: Internet users by age group, 2018, UK
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Source: Office for National Statistics

Figure 2: Recent internet use by age group, 2011 and 2018,

UK
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Source: Office for National Statistics

Figure 3: Recent internet use by age group and sex, 2011 and
2018, UK
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https://www.ons.gov.uk/businessindustryandtrade/itandinter
netindustry/bulletins/internetusers/2018

Newcastle
University

UK |Malaysia | Singapore




National Innovation Centre for Ageing
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Figure 10. Consumer likelihood of using health services powered by
intelligent technology to...

...get information after hours or when you cannot
get an immediate medical appointment

63*
60*

...help you navigate healthcare services

...provide advice you would follow on EE"
lifestyle habits

...seek advice about managing a serious illness 4’“
(already diagnosed by a human doctor)

...get emergency advice 41%

...analyze medical history (includes allowing
secure access to EHR)

u%
45%

40%

..diagnose symptoms

..reassure you that your symptoms would resclve
without treatment (to the extent that you would
cancel your doctor’s appointment)

...get help with a sexual health issue 40*

..receive mental health advice/counseling

Accenture commissioned a seven-country survey of 7,905 consumers aged 18+ to assess their attitudes toward healthcare technology,
modernization and service innovation. It is the latest in a series of annual health technology surveys tracking the perspectives of
consumers across themes ranging from electronic health records and health management to virtual health and cybersecurity.

The online survey included consumers across seven countries: Australia (1,031), England (1,043), Finland (848), Norway (768), Singapore
(957), Spain (957), and the United States (2,301). The survey was conducted by Longitude on behalf of Accenture between October 2017
and January 2018.

| Newcastle
University

UK |Malaysia | Singapore

27/02/2019

https://www.accenture.com/gh-en/insight-new-2018-consumer-survey-digital-health
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Figure 8. Intelligent health technologies consumers are most
likely to use

A device that you could use at home to test your blood
for a variety of indicators

An intelligent virtual coach

An intelligent virtual nurse that monitors your health
condition, medications and vital signs at home

Al technology that analyzes your genome/DNA to
reveal genetic health risks

An intelligent virtual health assistant that helps estimate
costs, schedule appointments, and explain coverage, bills
and payment options

An intelligent virtual clinician that helps to diagnose health
issues and navigate you to the right treatment options

Health advice from an app or online service that uses
Al to predict your long-term health risks

A surgical procedure where the surgeon is assisted
by an intelligent robot in an operating theater

A robotic device that draws a blood sample from a vein
in your arm for testing purposes

Accenture commissioned a seven-country survey of 7,905 consumers aged 18+ to assess their attitudes toward healthcare technology,
modernization and service innovation. It is the latest in a series of annual health technology surveys tracking the perspectives of
consumers across themes ranging from electronic health records and health management to virtual health and cybersecurity.

The online survey included consumers across seven countries: Australia (1,031), England (1,043), Finland (848), Norway (768), Singapore
(957), Spain (957), and the United States (2,301). The survey was conducted by Longitude on behalf of Accenture between October 2017
and January 2018.
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https://www.accenture.com/gh-en/insight-new-2018-consumer-survey-digital-health
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Perceived age and survival

It is better to be a year older than Mortality is written on the face
look a year older

* Risk of death increases by 11% every year * Twin with older face more likely to

you are older. die first.
* Risk of death increases by 15% for every No link with gi
[ ]
year you look older. O link-with surrounding.
12 years of
survival data &
face swap
study
Christensen K, et al. (2009) BMJ.
Gunn D.A., et al (2016) J. Ger A Biol Sci Med Sci
XS Y
55 oa | Newcastle
University
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@ pros one

OPEN a ACCESS Freely available online

Why Some Women Look Young for Their Age

David A. Gunn'*, Helle Rexbye?, Christopher E. M. Griffiths?, Peter G. Murray', Amelia Fereday’',
Sharon D. Catt’, Cyrena C. Tomlin', Barbara H. Strongitharm’, Dave L. Perrett®, Michael Catt>, Andrew E.
Mayes', Andrew G. Messenger®, Martin R. Green’, Frans van der Ouderaa’, James W. Vaupel®, Kaare

Christensen?

1 Unilever Discover, k ire, United d 2The Danish Twin Registry and Danish Aging Research Center, Institute of Public Health, University of
Southern Denmark, Odense, Denmark, 3 Ds ical Sciences, University of Manchester, Salford Royal Hospital, Manchester, United Kingdom, 4 Perception Lab, School
of Psychology, University of St Andrews, St Andrews, United Sinstitute for Ageing and Health, Newcastle University, Newcastle Upon Tyne, United Kingdom,
6Dep of D Royal t ire Hospital, Sheffield, United Kingdom, 7 C ium for Healthy Ageing, Leiden University Medical Centre,

Leiden, Netherlands, 8 Max Planck Institute for Demographic Research, Rostock, Germany

monozygotic twin sister composites
A) Younger looking: mean perceived age 64 [57-70]
B) Older looking: mean perceived age 70 [60—85]

dizygotic twin sister composites
C) Younger looking: mean perceived age 64 [59-74]
D) Older looking: mean perceived age 76 [69-84]).

Older looking composites show:
increased skin wrinkling
increased nasolabial fold
grayer skin color
thinner face
reduced lip fullness. S

ite i ing the effects of environmental factors on variation in percelved age between monozygotic

Figure 1. Comp epr
twin sisters (upper |mages) and the effects of envir land g ic f on in perceived age between dizygotic

twin sisters (lower images). a, Younger looking and b, older looking monozygotlc twin sister composites (mean perceived age 64 [57-70] and 70
[60-85] respectively). ¢, Younger looking and d, older looking dizygotic twin sister composites (mean perceived age 64 [59-74] and 76 [69-84]). The
older looking twin sister composites demonstrate signs of increased skin wrinkling, increased nasolabial fold shadowing (running from the lateral
edge of the nose to the outer edge of the mouth) and, particularly for the non-identical twin comparison, a grayer skin color, a thinner face and
reduced lip fullness. Each composite image was derived from 14 twin images and the chronological age was 67 [60-76] and 69 [61-79] for the
monozygotic and dizygotic composites respectively; square brackets denote age ranges.

doi:10.1371/journal.pone.0008021.g001

www.ncl.ac.uk/nica

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2779449/pdf/pone.0008021.pdf
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IMDB-WIKI — 500k+ face images with age
and gender labels
Rasmus Rothe, Radu Timofte, Luc Van Gool The I M DB-WI KI dataset

To the best of our knowledge this is the largest publicly available dataset of face images with gender and
age labels for training. We provide pretrained models for both age and gender prediction.

DEX: Deep EXpectation of apparent age from a single image

Looking at People Workshop
International Conference on Computer Vision (ICCV), 2015
+ Winner of LAP challenge on apparent age estimation
+ NVIDIA ChalLearn LAP 2015 Best Paper Award

Wikipedia

1.Inputimage 2. Face detection 3. Cropped face 4, Feature extraction 5. Prediction
460,723 images 62,328 images
‘ ' I ‘ ‘ ‘ I ‘_IMD‘B
Mathias et al, detector +40% margin VGG-16 architecture Softmax expected value ?= 23.4 years —m;; ik
Table 3. ChaLearn LAP 2015 final ranking on the test set. 115 reg-
istered participants. AgeSeer did not provide codes. The human
reference result is the one reported by the organizers, 5
Rank Team € error é
1 CVL_ETHZ (ours) 0.264975 a
2 ICT-VIPL 0.270685
3 AgeSeer 0.287206
3 WVU_CVL 0.294835
4 SEU-NJU 0.305763
human reference 0.34 L
5 UMD 0.373352 0 10 20 30 40 50 60 70 80 90 100
6 Enjuto 0.374390 hae
7 Sungbin Choi 0.420554 Training Dataset Age Distribution
8 Lab219A 0.499181
9 Bogazici 0.524055 B
10 Notts CVLab 0.594248
methods drop below .34 e-error, the human reference per- g™
formance as reported by the organizers during the develop- o
ment phase.
https://data.vision.ee.ethz.ch/cvl/rrothe/imdb-wiki/ s % e

Vision Lab Zurich: http://www.vision.ee.ethz.ch/en/ Actuslge
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National Innovation Centre for Ageing Northern Ecosystem

Grand Challenges
.

HM Government

Industrial
Strateqgy

Building a Britain fit for the future
November 2017

* Harness the power of innovation to
help meet the needs of an ageing
society.

* Put the UK at the forefront of the
artificial intelligence and data
revolution;

* Maximise the advantages for UK
industry from the global shift to clean
growth;

INDUSTRIAL
STRATEGY

* Become a world leader in shaping the
fUture Of mObiIity John Bell GBE, FRS, FMedSci Regius Professor of Medicine, University of Oxford

Chairman, Office for the Strategic Coordination of Health Research

The Industrial Strategy recognises the opportunity arising from our ageing societies to engender Healthy Ageing against a recent
historical context of growing social and spatial inequalities and recognises the rise of big data and artificial intelligence

The first has already birthed a cri-de-coeur on behalf of the ‘left behinds’ and a demand that future growth be inclusive and the
second energises a Fourth Industrial Revolution.

Productivity and social justice have always made for awkward bedfellows, but it is a particular concern that these two forces might
act in contradictory ways. Is confrontation inevitable? Can public policy do anything to effect their reconciliation? Mark Boyle
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Wave 2 Healthy Ageing ISCF Themes

1) Sustaining Physical Activity — Stimulate new products, services and social innovations to help people in mid-
life to increase and sustain their levels of physical activity

2) Designing for age-friendly homes — Stimulate inclusive design of mainstream home products and innovative
services and products to enable people to live independently and safely at home for longer.

3) Maintaining health at work — Stimulate new products and services and social innovations to promote and
maintain older workers health and wellbeing.

4) Managing common complaints of ageing — Stimulate new products, services and business models including
social innovations to improve the quality of life of people in later life with a range of common age related
conditions.

5) Creating healthy and active places — Stimulate the development of places that encourage people in later life to
sustain physical activity and social engagement.

6) Care support for people with cognitive impairment — Stimulate new products and services to improve the
quality of life of people with cognitive impairment.

7) Reducing social isolation — Stimulate new products, services and innovations to tackle barriers to people
remaining socially connected as they age.

nhsa NG Researcr

Northern Health Science Alliance
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Northern Ecosystem: Vision

“to overcome market failure by creating a coordinated
Northern Ecosystem to accelerate the development,
evaluation and evidence-based adoption of lifestyle
products and services to help us age well and function
independently”.

Northern Health Science Alliance

%= nhsa N Lt
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Prevention through Independence @ home Mental wellbeing of older Smarter, integrated,
behaviour and lifestyle -identifying issues early adults personalised care
-Discharge and reablement -effective rural care

Empower individuals and codesign products and services

Accelerate and transform evaluation and trial methods
Delivering socially and culturally appropriate solutions

Product development within ethics and acceptability framework

||
Influencing societal attitudes to ageing

Policy & Public Discourse Framework

RESEARCH
nhsa NB PARTNERSHIP

Northern Health Science Alliance
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Northern Ecosystem?

1) Opportunity & proposition development

and retems

Policy
& Public
Discourse

4) launch and adoption programme

= nhsa N o T

Northern Health Science Alliance
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Multiple Proposals Across N8  [[{s[V34gts]
Linked to Common Aspiration R}
For a Northern Ecosystem R

Industry Led Academic Coordinatedy City Coordinated
Proposals Proposals Proposals
'Newcastle n ':' sl el ncaster
"l )lll lldm UHIV(I'\I[\ U 0 M UNIVERSITY OF I.EEDS E | ]\ E R!‘( YOI MANC HhSIEP\ niversity ?

University

N8 RESEARCH
‘:‘ -nhsa AQ PARTNERSHIP National Innovation
Northern Health Science Alliance Ce nt re Fo r Age i n g

' Access to new
Policy innovations and

& Public technological
Discourse developments

Northern Ecosystem: Vision

; N Evidence and Trials methods “to overcome market failure by creating a coordinated
Suppoit for Companics - Innovative trials methods Northern Ecosystem to accelerate the development,
- PPl support i J - Test bed environments . . = B
L e i \ _ Fvidence synthesis and evaluation and evidence-based adoption of lifestyle
- Access to cohorts N HEEemination sotce products and services to help us age well and function

independently”.

Underpinning

governance

- Ethics

- AssurancefTesting
models

- Kitemarking
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