2O - HE RBE - AW ER8

Compassion Integrity Quality Innovation Accountability

= AX B ES = 2 BE B EE A\ 1=
EPFRRBEMEEREER8 DT
Chiayi & Wanqiao Branch, Taichung Veterans General Hospital

AIATERRNLERSERERERE

SPREABRERIREIRE ZWE
2020.10.20



%"&% = %‘%ﬁ&—

Academic Health Science Networks (AHSNs) (523

- SEERBEHSEZRENHSK
N EFIAHM - BIFAC201345  Teansinetok
RHeliZ - SERERRE - 2
FAMEFRMEREE—IE -
EENENS BB REMNEE
BEREEFIRARIEREN

i=p=$3 E RV ENE P ]

m °

Accelerating
Artificial Intelligence
in health and care:
results from a state
of the nation survey

AUTUMN 2018




Example of how simple components form modules
which then form a complex Al application

Clinmical
decision S
SUpport TN
sygfgm application
Modules
: - Components
Algorithm derived Link to EPR for Interface widgets of modules

by ML from
historical dataset

current case & resource files

Devised by Jeremy Wyatt, Director and Professor of Digital Healthcare, Wessex institute of Heath Ressarch,
Ciinical Advisor on New Technologies, Royal Coliege of Physiclans, Fellow of American College of Medical
Informatics & UK Faculty of Chnical Informatics)

Machine-Learning(ML) Electronic Patient Record (EPR)




High complexity
Al applications

= Autonomous vehicle

» Machine translation tool

» (Care companion robot

» Chat bot

= Surgical or pharmacy
robot

« Mammogram
interpretation system

= ECG interpreter

» Diagnostic decision
support system

= Speech driven radiclogy
report tool with SNOMED
coded output

Middle complexity
Al modules or

components

« Natural language
to SNOMED code
processing module

* |mage processing
module

« Text to speech module

= Knowledge based or
expert system module

« Signal processing &
classification module

*» Recommender module

Low complexity
Al reasoning methods

*» Deep learning module

+ Ensemble methods (e.g. Random Forest Models)
+ Neural networks

+ Object segmentation algorithm

« Signal processing algorithm [ filter

+ Generative adversarial networks

« Time series analysis

+ Graphical models

» Decision trees, rule induction e.g. CART

* Clustering algorithm

+ Classification algorithm

* Regression - linear, multiple, logistic

* Inference engine for rules or frames

* Argumentation, temporal or spatial reasoner e.g. QSIM
+ Text generator using DCGs

» (Case-based reasoning algorithm

Devised by Jeremy Wyatt, Director and Professor of Digital Healthcare, Wessex Institute of Health Research, Clinical Advisor on New
Technologies, Royal College of Physicians, Fellow of American College of Medical Informatics & UK Faculty of Clinical Informatics)



Results of The National Survey About Al
Technologies in Health and Care

Case studies
delivering
value now

A range of case studies
identified through the
survey at various stages
of maturity (from those at
research stage through to
examples with regulatory
approval andfor publicly
available) are listed in
Appendix 1.

These solutions are
delivering value to the
health and care sector in
the following areas:

« Unlocking value in data/
analytics

+ Leveraging skills and
capacity

« Organisational
processes

« Condition recognition.

The percentage of solutions
reporting using a method of Al

Lowest complexity

Classification 60% _

Neural networks 51% _

Decision trees 39% _

Clustering 36% _

Time series analysis 33% _
Ensemble methods 25% _
Regression 25% _

Graphical models 16% -

Generative adversanal networks 11% -
Knowledge based/expert systems 37% _
Image processing 33% [

Middle complexity

Text to speech 9% -

Matural language processing 38% _
Highest complexity

Machine translation 8% -

Other (please specify) 20% _

Unsure/Not applicable 9% -




The percentage of solutions, which
indicated a point of care, delivering
in each point of care site

Patient's own -
home 49% |
Other 13%

Hospital 68% Residential care
or nursing home,
assisted living

. Mobile, semi-mobile
@ units and other and Personal/
‘pop up’ style settings wearable
of no fixed abode 19% technology

35%

Vendor/supplier
managed clinic
facilities 19%
Medical

transport
vehicle 8%

Community or
primary care ﬁﬂ
clinic 39%



Real World Analysis on Feasibility ==,
And Implementation

Better allocation of resources by earlier detection of
patterns and thus disease, with better targeted preventative
strategies as a result

Trust, privacy and ethics

Workforce knowledge of Al

Evidence of effectiveness and regulation
Data quality, sharing and interoperability
Funding and commercial models
Towards a sustainable ecosystem
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Potential economic impact of loT in 2025, including consumer surplus, is $3.9 frillion to $11.4 trillion

B Lowesimaie [ | High estimate

Size in 2025
5 bilion, adjusted to 2015 dollars
Settings Total = $3.9 trillion—11_1 willion Major applications
]
170 Manitoning and managing illness. mprosing
g .}}) Hman ' 1,500 .
00— Energy management, safety and security,
Home 250 chore automation, usage-based design of
w 4 ‘:11‘;] smart CRM, in-shore personalized
; promotions, inventory shrinkage presention
- 0= Crganizational redesign and worker
==101 Offices = mcnitoring, awgrmented reality for training,
ch enefgy monioring, building security
ol 1] 1210 Operations opmization, precictve
Factories 'i'il a7py  Maintenance, inventory optimization, health
|I" ! aﬂiﬂE{f
Ciperations optimzation, equipment
# Worksitas o mainienance. heallh and sakely. loT-
- enabled RED
] M- Condition-based maintenance, reducad
i St 40 insurance
= Citi 230 Public safety and health, traffic control,
1580 resounce management
N e | Outsic g— ﬁmmmmm
1 Inciudes szed appilcasions only.

MEOTE: Mumbers may not sum dus o nounding.

SOURCE: McHinzey Global Insthes ananyis



Cluality-ofife impact is estimated using DALY and assumptions of impact by disease

B Substantial bensfit Moderate benefit [l Limited benefit
Real-time
DALY Treatment Early detection  freatment
WMon  compliance of complications management Sample mefrics tracked
Medication use, activity, blood
pressure, heart rate, weight
Visight. exercse, heart rate,
s body termiperature, blood in urine
Medication use, blood pressure,
 — heart rate, body temperature
Sense organ -
di Medication use (e.g.. glawcoma)
Respiratony Medication use, respiratony rate,
diseases air quality, cximetry, pollen count
Medication use, exercise, weight,
Diabetes fioot ulcers, HgbA1C, protein in
. Cissase-dependent (2.9,
Othenchtomc 0= rmiobility fiesibity for artheits)
. Cisease-dependent (2.g., wound
Mon-chronic 150 humidity)
Total BET

SOURCE: Giobal heafth esirmaies, WHO; Monsey Giobal Insitule anaiysis
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BY TOTAL REVENUE BY GROWTH RATE

HEALTH $21.8B

IT SERVICES $19.3B

BUSINESS PRODUCTS & SERVICES  $18.08
ENERCY S&175B

FINAMCIAL SERVICES  5$17.28

HUMAN RESOURCES  $12.3B
LOGISTICS & TRANSPORTATION  $T1B
CONSUMER PRODUCTS & SERVICES  $10.7B
COMSTRUCTION $10.3B
TELECOMMUMICATIONS  59.48
REALESTATE %898

RETAIL 5B4B

MANUFACTURING  S7.5B
ADVERTISING & MARKETING ~ $7.48
COVERNMEMT SERVICES  $6.5B

FOOD & BEVERAGE %G65B

SOFTWARE  $6.48

MSURAMNCE %4.5B

TRAWEL & HOSPITALITY  $3.6B
SECURITY $33B

ENCIMEERING %138

EDUCATIOMN  $128

COMPUTER HARDWARE ~ $1.2B
MEDIA 5118

EMNVIROMMENTAL SERVICES 5785M

Inc. 5000*+ 2015 & > 3£5000~ £ ¥ 4 17
(http://www.inc.com/inc5000)
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Technology Reach

Technology roadmap: The Internet of Things

Software agents and
advanced sensor

Miniaturisation, power- fusion

efficient electronics, and
available spectrum

Teleoperation and
telepresence: Ability to
monitor and control _
Ability of devices located distant objects Physical-World
indoors to receive Web
geological signals

. . Locating people and
Cost reduction leading everyday objects

to diffusion info 2nd Ubiquitous Positioning
wave of applications

Survelllance, security,
healthcare, transport,

Demand for expedited food safety, document
logistics management Vertical-Market Applications
RFID tags for

tacilitating routing,
inventorying, and loss

prevention Supply-Chain Helpers

Source: SRI Consulting Business Intelligence

2000 2010 2020 Time
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Deep Learning, Machine Learning,and Al

Example:

Logistic

regression

Machine learning

BRAR  N\TEBESE



Predictive tasks for healthcare

Given a large corpus of training data of de-identified medical records, can we
predict interesting aspects of the future for a patient not in the training set?

e will patient be readmitted to hospital in next N days? T

e what is the likely length of hospital stay for patient checking in?

e what are the most likely diagnoses for the patient right now? and
why?

e what medications should a doctor consider prescribing? l

e what tests should be considered for this patient?
e which patients are at highest risk for X in next month?

Collaborating with several healthcare organizations, including UCSF,
Stanford, and Univ. of Chicago. Have early promising results.
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TelemedicineiZEEE
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Biems MEETERENRE

® OgeERER R "R EEM E—LREEFENTHA

Ginger Patients can already schedule sessions with human coaches through
smartphone apps

Cloud 9 Hopes to make mental healthcare more accessible through its platform
offering intervention and prevention support by connecting patients or
those in crisis with mental healthcare professionals.

Talkspace Connects users with over 200 licensed therapists through messaging

27



Children’s Hospital & Medical Center in Omaha, which services Nebraska, lowa,
Kansas, Missouri, and South Dakota in the United States

Children’s Omaha serves over 250,000 children, the vast majority of whom living in
rural areas with limited or nonexistent access to psychiatric care.

Using telepsychiatry, the health system has been able to reduce follow-up no show
rates by 50 percent, eliminate the psychiatrist’s 26-hour weekly windshield time,
and have one psychiatrist provide care to over 600 patients in the program’s first
year.

28



Virtual reality

L

Psious

Virtually
Better

Bravemind

Arachnoph
obia

Limelight

Offers unique VR treatments for psychological conditions such as fear of
flying, needles, various animals, public speaking, general anxiety, or
agoraphobia.

The pioneering VR company founded in 1996, offers among others an
exposure therapy for people suffering from anxiety disorders, specific
phobias, or post-traumatic stress syndrome

VR exposure therapy for soldiers to gradually immerse them into a
virtual environment similar to the one where they got traumatized to
help them process their feelings associated with their trauma.

Offers self-guided exposure therapy for people having an irrational fear
of spiders

Gives users the option of appearing in a business meeting, small
classroom, or in a large hall as they give a speech.




McKinsey&Company

MCKINSEY GLOBAL INSTITUTE

THE INTERNET OF THINGS:
MAPPING THE VALUE
BEYOND THE HYPE

JUNE 2015

EXECUTIVE SUMMARY



Where is the value potential

of the Internet of Things?
= 1% of data currently used,
mastly for alanms or real-time
mm.lmdtu::q)hn control; more can be used for
40% of total value optimization and prediction
@.\I 2% more value ina: 405
E 3 from B2B applications ping:
. g Developad: 60%

Vehicles and sacurity Offices
Autonomous vehicles and 500B-3&08 Sacurity and
condition-based mamktenanca & enemy
$HOB-7408 i ST0E-1E0B
L ! -
E "-'..;...'*" ot
.., 9 settings ... ¥ “
Cities gave Us 3 Cross-sactor view Factories
Public health of a total potential impact of Operations and
and transpartation $3.9 trillion—11.1 trillion equipment optimization
£330B-1.7T per year in 2025 $1.9T-37T
"" ..1 ... 4 L“ E
w ¥ A
Ourtgide || Retail environments
Logistics and navigation E‘ q)) Butomated chackout
S560B-B50B = -5 W S4108-1.2T
Human Worksites
Health and Operations optimization/
fitness health and =afiaty
S4T0B— 6T 51608-930B

ﬁ Types of opportunities ‘

Transform business procosses Enable new business models
Predictive maintenance, better asset For example, remote monitoring enables
ufilization, higher productivity anything-as-a-sarnvice




kore value from loT could be created in advanced economies, but the number of deployments

could be higher in the devealoping world

%

Retail

EMircnmeEnts
== Offices
=T

3

™

&

Advarnced M Deweloping

Reasons for different levels of impact

Health-care spending in advanced
economies is twice that in developing
EConomies

Higher values in advanced economies
cutweighs higher number of emerging
rmarket houssholds

Highesr adoption and valees in advanced
economies, but large number of retail
settings in developing markets

in advanced

Higher costs and
i ue of mpact

ECONOMIESs IA5es

Larger investments in autematbon in
advanced economies but large number
of factories in emerging marksts

Higher adoption in advanced economies

# Viorksites cubweighs lamger number of developing
economy deployments
i Vighicles i Higher costs in advanced economies
! More autonomeos vehickes in advanced
Cities 82 economies, but larger rember of cities
and populaticns in developing markets
1 . Transportation/shipping spending higher
T Cutside in advanced economies
Total G2

HIOTE: Mumbers mary not sum dus io munding.

SOURCE: MrMinsey Giobal instiule analysis




kore than two-thirds of potential loT value associated with B2B applications
% of total loT value potential by sefting and different definitions of B2B

Business is user Business buys Business owns
of loT system loT system the setting

IE]I
:
2

ﬁ Home' 8 2 0

Retai
T = : -
I‘——?I Offices 100 100 100
" I I Factories 03 100 100
# Worksites 100 100 100
P il
i Vehicles 33 3 31

Cities 26 a3 100

43 7

(e
E

1 Appiled fom meshdent perpecte

SOURCE: MoHinzey Giobal inestiuls anaiysis



Potential economic impact of loT in 2023, inclueding consumer surplus, is $3.9 frillion to $11.1 trillion

Size in 2025

§ bilbon, adjusted to 2015 dollars

B Lowestimate [ ] High estimate

Settings Total = $3.9 trillion—11_1 frillion Major applications
-
170- Monitoring and rmanaging illness, mproving
g .})) Human ' 1,500 s
W0— Energy management, safety and security,
Home 250 chiore automation, usage-based design of
Retal 10— . ]
. smart CRM. in-shore personalized
ES IS 1.360 promoticns, inventory shrinkage presention
- 70— Crganizational redesign and worker
==0l Offices = monitoring, awgmented reality for traming,
i enery monitonng, building security
«oul 1] 1210, Operations optimization, precictve
Factories l:":I a7gg  MMaintenance, imventory optimization, health
h | { ' and safety
Ciperations optimization, eguipment
# Worksites iy maintenance, health and s=ety. loT-
- enabled R&D
.E. e . - Condition-based maintenance, reduced
= it a0 Pubdic safety and health, traffic control,
1,680 resoUrce managemant
] B 560 Losgistics routing, subonomous cars and
o B0 rucks, navigaton
1 Incudes sized appilcations only.

MHCTE: Mumbers may not sum duee fonousding.

SOHSCE: Mckireey Global nsthis anaiysis




Guality-ofife impact is estimated using DALY and assumptions of impact by disease

.,@,‘%%%‘
B Substantial bensfit Moderate benefit [l Limited benefit *

S
Y/

e oy
%
)C”GH g (_,_L,%

Real-time -
DALY Early detection  treatment Hongiao s
Willion mm.ﬂ iance of complications  management Sample mefrics Tacked

ceee > [ e
conditions
Weight, exercse, heart rate,

Ea_em.enrmn 1g
diseases :

Respiratony 2 Medication use, respiratery rate,

diseases . air quality, ceirmely, pollen count
Medication use, exerise, weight,

Diabetes 16 fioot ubcers, Hgh& 1, probein in

Medication use, activity,
COMmITRNI C:350n

Medication use, activity, blood
pressure, heart rate, weight

Medication use (e.g.. glaucoma)

. Cizsease-dependent (2.9.,
phmeTis s mobilityflesibiity for armits)
. Cizease-dependent (e.g., wound
Mon-chronic 150 humidity)
Tikal BT

SOURCE: Giobal heaith estmaies, WHCC Monssy Giobal Instiuls analyss




This is a list of countries by Internet of Things devices online per 100 inhabitants as published by the OECD in 2015."

Rank # Country % Devices online % Relative size %
1 ie} South Korea | 37.9 |
2 am Denmark 327 -
3 Switzerland 29.0 |

4 BE= United States | 24.9 I

5 == Netherlands 247 |

6 W Germany i L

7 amm Sweden 21.9 I

8 = Spain 19.9 |

9 Bl France 176 R

10 El Fortugal 16.2 ]

11 B 1 Belgium 156 I

12 £p= United Kingdom | 13.0 ]

13 j+[ Canada 116 I

14 | Qnal 102 e

15 [ Brazil 9.2 [

16 ® Japan 8.2 ]

17 Bl Australia 79 ]

18 B-B Mexico 6.5 I

19 mmm PolaNd 6.3 I

20 Bl china 6.2 [ ]

21 mmm Colombia 6.1 [ ]

22 mmm Russia 49 I

23 8 Turkey 23 [ |

24 i India 0.6 |




?%0 loT Analytics - Quantifying the connected world

Company Category Overall rank?

Q1/2015

Scores

Ranking
vs. Q4/14

tag “Internet of Things” on Linkedin. All numbers valid for Dec 2014 to Feb 2015. Sources: Google, Twitter, LinkedIn, Company websites, loT Analytics

1. The highest ranking company in each aspect received a rating of 100%, with all other receiving a lower percentage in linear relation to the actual frequency. The overall result is the average of all four
categories 2. Searches on Google in conjunction with loT. 3. Tweets on Twitter in conjunction with loT 4. Newspaper and blog mentions in conjunction with 10T 5. Number of employees that carry the




Technology Reach

Technology roadmap: The Internet of Things

Cost reduction leading
to diffusion into 2nd

Miniaturisation, power- fusion
efficient electronics, and
available spectrum

Ability of devices located distant objects

indoors to receive

Software agents and
advanced sensor

Teleoperation and
telepresence: Ability to

monitor and control _
Physical-World

Web

geological signals

Locating people and
everyday objects

Ubiquitous Positioning

wave of applications

Demand for expedited
logistics

Survelllance, security,
healthcare, transport,
food safety, document
management

Vertical-Market Applications

RFID tags for
tacilitating routing,
inventorying, and loss
prevention

2000

2010

Source: SRI Consulting Business Intelligence

Supply-Chain Helpers

2020 Time
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