EPTALTHPIO MEDICAL =/

IATPIKHL PHNSICS ®  EIAIKH MONAAA BIOIATPIKHE

ONYLIKHY + +DIGITAL EMBLEE. | EPEYNAZ KAl EKMNAIAEYSHSE

VHO|IAKHXL INNONATION SUBR.E. | SPECIALUNITFORBIOMEDICAL
KAINOTOMIAY LAB % RESEARCH AND EDUCATION
APIZTOTEAEIQ MANEMIZT HTMl\lﬁC‘)HGI\QMOPI\‘Jﬁig - E\EIISTOOOTI%[OJ@\A\/E[?Q%EE( THESSALONIKI

y EMITPOMH HOIKHX KAl AEONTOAOTIAX THX EPEYNAX
;) TIANETMIZTHMIOY ©OEZXAAIAZ

Texvnt vonuoouvn otnv larpikn:
TACEIG KOl AVTIOTACEIG

. MTapidng

KaBnyntng latpikig duaoikng, NMAnpo@opikig & larpikig Extraideuong EmKiTpipéAEﬁ ATA

AigubuvTrg, Epyaotripio latpikAg Puaoikig kai Wneiakrg Kaivotopiag HOIKHZ KAl AEONTOAOTIAZ

EmioT. Y1eu8., Movada Kaivotopiag & ‘Epeuvacg otnv latpikry Ektraideuon (MEIRU),
Eidikry Movada Bioiatpikig ‘Epeuvag kai Extraideuons (EMBIEE, SUBRE)

TuAua latpikng, Aro

N 4
AL
e 5 LR s

@ http://imedphys.med.auth.gr W' iMedPhysAUTH n iMedPhysAUTH




EPTAZTHPIO MEDICAL .Q}r'\

IATPIKHE PHNSICS ®  EIAIKH MONAAA BIOIATPIKHE

ONLZIKHL + +DIGITAL EMBLEE. | EPEYNAJ KAI EKMAIAEYIHI

YHOIAKHE INNONATION SUBRE. | SPECIALUNITFORBIOMEDICAL

KAINOTOMIAL LAB % RESEARCH AND EDUCATION
5 A

EioavwVIKEC TTOPOT o€l

MEpoG A




ONLZIKHL + +DIGITAL EMBLEE. | EPEYNAS KAI EKMAIAEYSHE

AL T T ovopadloupe Texvnt) Nonuoaouvn; o e

EPTAZTHPIO MEDICAL e
IATPIKHZ PHNSICS ®  EIAIKH MONAAA BIOIATPIKHE

O 6poc¢ “Texvntr) vonuoouvn” ava@EpeTal oTov KAADOO €KEIVO TN TTANPOPOPIKAC TTOU ACXOAEITAI UE TNV
QAVATITUEN EUQUWY OUCTNHUATWV.

« John McCarthy ... yia TpwTtn @opd 10 1956 01N didokewn Tou Dartmouth
« ...550 m.X. MNMuBaydpac: OAa Ta UTTOPKTA AVTIKEIMEVA JTTOPOUV va avaxBouv o€ aplOuNTIKEGC OXEDEIC. ..

Q¢ eupun cuoTHUOTA BEWPOUUE TA UTTOAOYIOTIKA EKEIVO CUCTHUOTA TTOU OKEPTOVTAI KAl EVEPYOUV OTTWG O
AvlpwTTOoG.

Eival e@QikTé auTo;

Alan Turing (1950) - test TTou €€eTAlEI TNV IKAVOTNTA WIOG PNXAVAG VA ETTIOEIKVUEI EUPUI CUPTTEPIPOPA TTOU
ICOQUVAEI HE QUTA €VOG avBpwTTOU. ..

... YTTOAOYIOTHG ME DIAPOPEC IKAVOTNTEC: ETTECEPYATIA PUOIKNS YAWOOAGS, avattTapdoTacn yvwaong, JNXavik 6paon
K.ATT.

Zaxoc, EuotdBiog, Apioteidng MNayouprlng, & Ocodwpa 2ouAiou. "Texvnrr) Nonuoouvn." (2015)
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MoAAEC OLAWOPETIKEG OVOHAGIEG YA “TTAPOMOIEG” TEXVOAOYIEG e | Smemaas

% RESEARCH AND EDUCATION
Artificial Intelligence
Predictive Text to Image
Analytics Speech Recognition
Deep Speech Machine
Learning to Text Vision
Machine -
Learning Spset O paEos
O
Classification
Translation ‘% ‘
Language Data Expert Planning & Robotics
Processing Extraction Systems Optimization
(NLP)
o

g
Hype technology: artificial intelligence vs machine learning vs deep learning, https://magora-systems.com/artificial-intelligence-vs-machine-learning-vs-deep-learning/ &’— THESS AHALL




EPTAZTHPIO MEDICAL
IATPIKHL PHNSICS
ONZIKHE + +DIGITAL

YHOIAKHL INNONATION
KAINOTQM[AF- ... Lns

Igbal, Muhammad Javed, et al. "Clinical applications of artificial intelligence and machine learning in cancer diagnosis: looking into the future." Cancer cell international 21.1 (2021):

1-11.

Artificial Intelligence
Programing system to perform tasks which
normaly require human intelligence

Machine Learning
A subfield of Artificial intelligence

Deep Learning
A subfield of Machine Learning

o

Digital Health Care
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Precision
Oncology

Drug
Discovery
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Digital
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Next
Generation
Sequencing

Patient Data
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ouaoTNMaTa.

[TpouTroB£oEIC:

* AlaBETouv UYPnNAO BaBuo autopaTiopou

« Aéxovtal dedopEva atrd To TTEPIBAANOV

* AvaAuouv Ta dedopEva

* [partouv Bdaoel TNG avaAuconcg £T01 WOTE VA ETTITUXOUV TO KOAUTEPO
OUVATO ATTOTEAECHA PE YVWHOVA £vAV ATTWTEPO OTOXO (0pBOAOYIKN
dpaaon)

 [lapartnpouv TNV aTTodOTIKOTNTA TWV TTPACEWYV TOUG KAl
TTpooapuolovral (Manon)
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AvAAuon 1OTPIKWYV OEOOUEVWYV UE
HnxXavikn paénon

* Mnxavikr} panon (Machine Learning)
* Y1mromredio TnC TMOTAPNG UTTOAOYIOTWY Kal TNG TEXVNTAS VOnHoouvng
* AAy6piBuol TTou paBaivouv atrd dedopéva Kal KAVouv TTPORAEYEIS
« Anuioupyia HOVTEAWYV A TTPOTUTTWYV ATTO £va OUVOAO OEOOUEVWIV
» ['priyopn €€€EAIEN XApn oTnV OI0OECIPOTNTA PEYAAOU OYKOU BEQONEVWV

* Mnxavikil Hanon o€ 1aTPIKA dedouEva
* YmrofoROnon iarpwyv otnv d1adyvwon acOeveiwyv
* Meiwon Xpovou eEETAONG - BEATIOTOTTOINON XPHONS TTOPWV VOOOKOUEIOU
» Kartnyopiotroinon acBevwy - EEATOMIKEUMEVN IATPIKA PPOVTIOA
* MMpOAnYnN acBeveiwv

INNONATION
LAB
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[evIKG TrTapddelypa diaxeipiong pong TTOAAATTAWY
TNYWV & AKATEPYAOTWYV IATPIKWY OEOOUEVWV

E
|

Analytics

-----------------------------

Descriptive ) -
_Descriptive > 3
: z

E Sensing Data

N
” Omics Data }s

'Electronic Health
E Record -y

Improved Qutcomes

—— -

Smarter and Cost

Data effective Decisions

Warehouse

”

| Clinicaldata

u Public Health

}

Foresight

______________________________

Mnyn: https://journalofbigdata.springeropen.com/articles/10.1186/s40537-019-0217-0
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s ot BOOIKEG 1I010TNTEG IATPIKWY OEQOPEVWV & =iz
MEYAANG KAIMOKOG |
» Oykog (Volume)

» TepAOTIOG OYKOG OEDOPEVWY TTOU TTapayovTal kadnuepiva. O auvOuaouOG DEQOUEVWV
TTPAYHATIKOU XPOVOU Kal OEOOUEVWY ATIO TO IOTO%IKO TTapEXEl TTANBwpPa TTANPOPoPIWYV
yia Tn d1eUKOAUVON TNS KATAAANANG Kal BEATIOTNG

1adIKaCiac AWNG aTTOPACEWV.

» Taxutnta (Velocity)
* H avaAuon dedopEvwy TTPAYHATIKOU XPOVOU eyeipel TTOAUAPIBUEG TTPOKANCEIG, KABWG
TIPETTEl VA  KATAVEMNOEI  KATAAANAN  €TTECEPYQOTIK 10XUG yId va EMITPATIEI  MIA
QATTOTEAETUATIKI AEIOAOYNON EVTOG TWV OUYKEKPIMEVWV XPOVIKWYV TTEPIOPICUWV.

* MoikiAia (Variety)

* Ta BséoéJéva atmroTeAouvTal ATTO 6|¢((popou§\ TUTTOUG, OOMEG KOl WOPQEG (TT.X., r’}\xog,
Bivreo, OedopEvWV a1oONTNPWY, KEiPEVO). AUTA n TTOIKINOLOP®Ia ATTAITEI KATAAANAQ
EPYOAEia Kal TEXVIKEG TIOU HTOPOUV VA €QAPUOCTOUV Yia TNV OTTOTEAEOUATIKN
dlaxeipion OIAPOPETIKWYV TUTTWV OEDOUEVWV.
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Sim, Ida. "Mobile devices and health." New England Journal of Medicine 381.10 (2019): 956-968.
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Figure 1. Data Flow of Wearable Sensors and the Internet of Things.
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r‘ < > EHR

Advanced
software processing
Data collection and data storage
and interaction I, \
[? Intervention A\ Actionable 1
and information /’ clinical data

A

Software processing,
data analytics and visualization

Counselling and management,
User history and symptoms

Clinican

Sim, Ida. "Mobile devices and health." New England Journal of Medicine 381.10 (2019): 956-968.
Bayoumy, Karim, et al. "Smart wearable devices in cardiovascular care: where we are and how to move forward." Nature Reviews Cardiology 18.8 (2021): 581-599.
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Sensors Measurements Clinical applications
Activity
Accelerometer Step count, impact force, = Risk assessment in healthy individuals
speed, sedentary time, and those with established CVD
exercise » Physical activity behavioural interventions
: in primary and secondary prevention
- ' ST S S AERIR: * Cardiac telerehabilitation
Medical ear buds GPS Distance traveled » Heart failure management
./— /t Calories burned estimated
= from multiple measurements
ECG patch
=— | [Hde Biometric
- PPG HR, HRR, HRY, cuff-less BF, SaO,, » Risk prediction in healthy individuals and
Chest strap cardiac output, stroke volume, those with established CVD
i ¢ pulse-based rhythm detection, » Hypertension screening and management
j_ sleep and its stages  Cardiac telerehabilitation
:S e = Arrhythmia screening and diagnosis
martwatch or ban - - * Acute coronary syndrome diagnosis
Q 4 ECG Single-lead and multi-lead ECG, » Diagnosis of electrolyte abnormalities
continuous or as-needed ECG ;
Halieloite such as hyperkalaemia
@ monitoring, interval measurements + Long QTc diagnosis
= such as QTc, arrhythmia d'etection » Heart failure management
Smart ring and electrolyte abnormality changes o Medjcation titration such as B-blockers
X Oscillometry Wrist cuff BP
2
- Other
Clothing and shoe- ) ) i )
embedded sensors Biochemical sensors Invasive for continuous blood glucose * Identifying electrolyte abnormalities
. and electrolyte monitoring » Continuous blood glucose monitoring
71 . | Non-invasive for sweat and * Heart failure management
saliva electrolytes and
X Accelerometer Q GPS  gll Barometer hydration status
Biomechanical Cardiac output, stroke volume,
sensors such as lung fluid volume, body vibrations,
ballistocardiograms, weight

seismocardiograms
and dielectric sensors

Bayoumy, Karim, et al. "Smart wearable devices in cardiovascular care: where we are and how to move forward." Nature Reviews Cardiology 18.8 (2021): 581-599. h THESS _RHALL
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Lifechamps
e 1. Understanding Cancer
e + Contents adapted to 2. Moving Forward
v A breast and prostate 3. Living well with Cancer
ife Xchomps A e cancer 4. Life after treatment
é
0 =
L m ~p—
= | o * Integration of wearables
J/ m— b and smart devices
< x x
N | [ = —
M",‘.' 524 02 r-' /¥ \[\ ~. :“
':.::::-" - 3 7.::.. B4 . : h Fﬁ | ‘
ey e - 3 ' ——— | t——t 1 |
N . g Smartband
(&) a—— T Smart scale _
* “— | [— = B Unobtrusive Smart plug
@ e || S || — e e
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PHOIAKKT I INONATION IntelTriage: Intelligent triage system fo_r hospital
- emergency departments and clinics B
Triage
sl : y
ﬂ IntelTriage project is an ongoing research project that aims to present a
Web o . 9 novel solution for patient monitoring and prioritization in Emergency
b dashboard .. “ Departments.
Doctors K " . ] L
mobile - ".. Networking Project Objectives:
application sub-system » Continuous evaluation and prioritization of ESI level 3 incidents in ED, using a
low-cost wearable device.
: » Send automatic alerts and notifications based on customizable medical rules.
- . : » Perform a risk assessment of the patient’s condition based on demographics,
g ° 0 social and medical history, triage information and chief complaints at
“ admission (predictive classification model).
Wearable Security . .
device policies Project partners: iMedPhys team:

Inter- ) f L -
operability Vidavo SA * Prof. Panagiotis Bamidis
sub-system Aristotle University of Thessaloniki » Antonis Billis

* Laboratory of Medical Physics » Evangelos Logaras
What is expected to be achieved for the lab? and Digital Innovat'|on » Paris Lagak|s'
- o » School of Informatics * Smaranda Ketseridou
» Predictive classification model Industrial Systems Institute (ISI) +
- ESI Ievell3 |nc.|dents d.atasclet from AHEPA hos.pltal ED (d.emographl.cs,. social University of Piraeus - AHEPA Emergency Department
and medical history, triage information and chief complaints at admission)
* Interoperability sub-system (medical variables translation to FHIR resources) — EXNA
.' i EPANEK 2014-2020
OPERATIONAL PROGRAMME ---20]4-2020 i
Learn more: https://inteltriage.web.auth.qgr/ Period: 28/06/2018 — 28/06/2022 COMPETITIVENESS+ ENTREPRENEURSHIP+INNOVATION  peerogrrmrmoreey

European Union Partnership Agreement AHALL
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rt hospital, of the faure

8 Pilots will validate and test the methodology and approachmﬁw agnosis an
Treatment Improvement (Pilot #1; Pilot #8), Logistic Improvement (Pilot #2),

HosmartAl will create a common open Integration

Platform with the necessary tools to facilitate and HosmartAl Application Treatment Improvement (Pilot #3), Surgical Support (Pilot #4; Pilot #7), Assistive
measure the benefits of integrating digital technologies Space: Care (Pilot #5; Pilot #6)
(robotics and Al) in the healthcare system inironment Iorthe iMedPhys objectives:
application deployment + Common data model development.
DASHBOARD ::;':::'::t — + Al-based tools for predicting: i) preterm birth and fetal growth restriction cases
in pregnant women and ii} cases with coronary artery disease.
@ s + Pilots to evaluate the tools.
"g‘ S What is expected to be achieved for the lab?
E @ E @ + Predictive classification models and applications for both medical scenarios.
%" E « Datasets from both medical scenarios.
§ = @ + Cardiotocograph, CTG viewing & archiving system installed in 2 machines

o @ @ (server and client).
+  Know-how regarding interoperability — HL7 FHIR

BENCHMARKING R " — AUTH other teams: iMedPhys team:

Feedback

P;of.fG;orge (E(lannkakoulas Prof. Panagiotis Bamidis
Project consortium: rof. Kostas Kouskouras Antonis Billis

ThanasizSamarss Evdokimos Konstantinidis

p . i i
i TRASOFT E LVIMAR | TGreen TMA/. . ECLEXYS ‘) EFMI Prol.. Themtis Dagkle Manolis Rigas

e loannis Tsakiridis Bespina/Fetsani
= ‘ $ ninety et SPBTU (ECE Department)

N\ARISTOTLE
h . Evangelos Logaras
PharmELons TeraGlobus 2ee one e @MAR‘IBOR ncmu.om:am < g;‘T‘“\g;f"l’;’; ::0?,& Babis Bratsas g_ g_
. Paris Lagakis
U e Vangelis Chondrokostas llias Kokkinidis
Hospital Universitari NRUE i < .
LB o CHYS mﬁaﬁ?ﬁ"“’ ETHzirich “ J7&E intras AXEMA Notis Fillipidis

Acknowledgement: HosmartAl has received funding from the |
European Union’s Horizon 2020 research and innovation progr: & 4

under grant agreement No 101016834.

Learn more: https://www.hosmartai.eu/ Period: 1/1/2021 — 31/5/2024 AHALL
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® AHUIOUPVIG KOIVng aVOIXTng HosmartAl Application

TTAATPOPHAC VIO TN 4
OI1EUKOAuUvVON Kal TN METPNON
TOU OPEAOUG ATTO TNV
EVOWPATWON WN@IOKWYV
TEXVOAOYIWV (POUTIOTIKAG KAl
TEXVNTAC vonuoouvng) oTo
oUOoTNUA UYEIOVOUIKNG
TEPIBaAWNC. BENCHMARKING E———

Feedback

application deployment

Application

DASHBOARD
deployment

(o

CO-CREATION
SPACE

L
¥
<
~
o
-
w
x
o
<
=

09 @'

This project has received funding from the
European Union’s Horizon 2020 research and @
innovation programme under grant agreement ™

No 101016834 \I;IOSMARTAI
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This project has received funding from the European & RISEARCH AND EDUCATION
Union's Horizon 2020 research and innovation programme _-* aptaln
C Q P T Q I N under grant agreement No 769830 www.caplain-eu.org

CAPTAIN is an unobtrusive companion inside an older adult's home, providing a

new Ul using projections and speech for motivating people. |

The project is coordinated by AUTH

Outcomes
» Device for monitoring and guidance in user’s home

» Methodology for co-creation and real-life piloting

activities in 5 countries across Europe Meet CAPTAIN
* One of the first spin-off companies of AUTH, the Captaﬁ‘gc’ja‘fj;_g:
CAPTAIN COACH 5]
» The “Collaboration & Research Community for the . 3
Independent Living” consisting of more than 80 O]
members -

@ .
sociall (75 B

software & consulting
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RADICALLY NEW USER INTERFACE

Projection Speech Tangible
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CAPTAIN-X

New research dimension for the CAPTAIN
COACH, spin-off company of the AUTH.
CAPTAIN COACH exploits the research
results of CAPTAIN H2020 project (No
769830)

New features for CAPTAIN device:

« Connection with Bluetooth oximeter
* Questionnaire module

* Reminders

» New camera features (lip colour, finger colour)

» Cough detection

AP~
BIOIATPIKHE

}K MAIAEYSHE
BIOMEDICAL
EDUCATION

This project has indirectly received funding from the European Union's Horizon 2020
research and innovation programme under COVID-X project (grant agreement N°
101016065).

Pilot activities are performed in collaboration with the
Hippokrateion General Hospital of Thessaloniki

'

3 ©& * Chon. ©- &

Early detection Positive resilt CAPTAIN-X system CAPTAIN-X system is

Pse::o?oml;\ system or COVID delivered to patient Enhanced remote delivered back after
ks test remote care. Plug n Play _ care recovery
| installation Modelling symploms |
Gy eumsin’
T X
/ com __ __ _—_, oom
poaEm i
O A o
k74 /; n/
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Article

Parental Attitudes toward Artificial
Intelligence-Driven Precision Medicine
Technologies in Pediatric Healthcare

Bryan A, Sisk L#(), Alison L. Antes %, Sara Burrous * and James M. DuBois 2

Table 1. Parental concerns with Al-driven healthcare technologies

kParental Concerns ) k Description )
TR Concerns about how these new tectht the distribution of the benefits
Social justice

and burdens related to Al use in healthcare [3,9,16,17,19,23-29].
Concerns about the effect of these technologies on the interaction or relationship between clinicians
and patients/families [3,30].
Cost Concerns about whether these technologies will affect individual or societal costs [31,32].
- Convenience Concerns about the ease with which an individual can access and utilize these technologies [33-37].

Human element of care

Concerns about parental involvement and authority in deciding whether and how these
technologies are utilized in their child’s care.
Concerns about loss of control over the child’s personal information, who has access to
this information, and how this information might be used [3,17,36,38-42].
Quality and accuracy Concerns about the effectiveness and fidelity of these technologies [43-46].

Shared decision making

Privacy

w Ry
—
Sisk, Bryan A., et al. "Parental attitudes toward artificial intelligence-driven precision medicine technologies in pediatric healthcare." Children 7.9 (2020): 145. . THESS _AHALL
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Al could worsen héaﬁlhcare inéqualities {1]¢

UK minorities, study finds

By E&T editorial staff

Al could help to tackle widespread disparities in the UK’s healthcare
system if implemented properly, but it could actually widen health
inequalities experienced by minority ethnic groups if not, researchers from
Imperial College London (ICL) have said.
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Real world patterns of health
inequality and discrimination

® @ &

Unequal access Discriminatory Biased clinical

Discriminatory
data

Sampling biases and Patterns of bias and

and resource healthcare decision World — Data lack of representative  discrimination baked

allocation processes making I datasets into data distributions
Application U Desi Biased Al design and
injustices se «— Design deployment practices

@"’q H o e 5
- .. ®
[e52] o A i tel % %
Disregarding  Exacerbating global Hazardous and Power imbalances in Biased and exclusionary Biased deployment,
and deepening health inequality and discriminatory repurposing agenda settingand design, model building explanation and system
digital divides rich-poor treatment gaps of biased Al systems problem formulation and testing practices monitoring practices
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n ]
https://www.weforum.org/agenda/2021/07/ai-machine-learning-bias-discrimination/ THESS :AHALL




EPTAZTHPIO MEDICAL .Q}r‘\
IATPIKHZ PHNSICS ®  EIAIKH MONAAA BIOIATPIKHE
ONLZIKHL + +DIGITAL EMBLEE. | EPEYNAJ KAI EKMAIAEYIHI

YHOIAKHE INNONATION SUBRE. | SPECIALUNITFORBIOMEDICAL
KAINOTOMIAL i LAB % RESEARCH AND EDUCATION

MpoBAnpaticpoi yUpw amo tnv aflomoinon tTng TEXVNTAG VonHOGUVNG

Science Current Issue First release paper
Achieving fairness in medical devices

Bias in medical devices

Adevice can be biased if its design disadvantages certain groups on the basis of their physical attributes,
such as skin color. For example, pulse oximeters (see the photo) detect changes in light passed through skin
and are less effective in people with dark skin. Computational techniques are biased if training datasets

are not representative of the population. Interpretation of results may be biased according to demographic
groups, for example, with the use of “correction factors.”

Physical bias Computational bias Interpretation bias
g4t 282888
\ a -~ & - o

Imbalanced dataset (1 Q a

[}[}E} 1@‘1’\ o AK_| |
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Kadambi, Achuta. "Achieving fairness in medical devices." Science 372.6537 (2021): 30-31. g // THESS AHALL
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VISUAL 2. PATHWAYS TO A BIASED ALGORITHM

Bias can enter at Due to... Resulting in algorithms that make...
different stages...
2 Objective is too narrow & Leadership decisions/
8 technical, without capturing perceived priorities
‘51 richness of equity considerations
Inaccurate predictions
Choices of team & autouts rtai
5 Biased datasets* are used developing algorithm outputs for ce a"_‘
2 subsets of the population
g
Dataset used was not intended
for target population
Dataset used over or under and/or Solidified by a lack of
represents a certain identity Lack of access to data for transparency, explainability
(even if reflective of society) target populations & accountability
Proxies inadvertently
(or not) penalizing certain —
communities/identities . L. L.
Discriminatory predictions
& outputs for certain
Important social group category subsets of the population
il variables are not considered
c
2
§ Algorithm not audited / audited Legal constraints
g with limited metrics

-

https://haas.berkeley.edu/equity/industry/playbooks/mitigating-bias-in-ai/
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