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De quoi parle-t-on?

Apprentissage
machine
(machine learning)

Apprentissage
profond
(deep learning)




De quoi parle-t-on?

|A faible Apprentissage profond

& (Deep learning)
|A générale, ou forte

e.g. traducteur:
www.deepl.com

Test de Alan Turing



De quoi parle-t-on?

Fouiller les données

Imiter 'Homme

Poppy de I'équipe Inria Flowers Entrep6t de données hospitalier
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ERIAS —

Nombre de médicaments avec un risque potentiel d’interaction

sur I'ordonnance délivrée
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Predire le devenir
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Mais: des analyses intelligentes
peuvent aussi étre pertinentes

The Best Use of the Charlson Comorbidity Index With
Electronic Health Care Database to Predict Mortality

Aurélie Bannay, MD,* Christophe Chaignot MSc T Pierre-Olivier Blotiere, MSc
Mickaél Basson, MD, MSc, i Alain Weill MD,{ Philippe Ricordeau, MD,§
and Francois Alla, MD, PhDf
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Mais: différence entre analyse
retrospective et intervention en temps reel

Journal of the American Medical Informatics Association, 0(0), 2017, 1-7
doi: 10.1093/jamia/ocx072 /\ M | /\
WronMath

ATICS PROPELLHINALL, LEADINE THE WAY,

Research and Applications OXFORD

Research and Applications

Impact of an emergency department electronic sepsis
surveillance system on patient mortality and length

of stay

Jonathan S Austrian,’? Catherine T Jamin,® Glenn R Doty,? and Saul Blecker'*

Advisory - Radiant.Testing

« SIRS Criteria (Advisory: 1)

QOutcome Prior to sepsis alert  After sepsis alert  P-value
N=2838 N=1306
Length of stay, 10.1(10.1) 8.6(7.9) =<0.001
days (SD)

Mortality 8.5 7.0 0.22
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& 2017 Epic Systems Corporation. Used with pesmassion



Et toutes les autres données dont
"imagerie

New Technology Promises to Speed Critical Treatment for Strokes

Several young companies are introducing methods to quickly and precisely address severe blockages in major arteries caused by blood clots

Str ategic
Intellwcncc
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Avec les nouvelles donnees,
exemple de I'hygiene des mains
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JC Dufour, Journal of Hospital Infection 2017



Avec les nouvelles donnees,
exemple de I'hygiene des mains

Bedside Computer Vision — Moving Artificial Intelligence

from Driver Assistance to Patient Safety
Serena Yeung, M.S., N. Lance Downing, M.D., Li Fei-Fei, Ph.D., and Arnold Milstein, M.D., M.P.H.
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men A hhospital without patients

The cutting edge of health care is tucked off a St. Louis highway exit. And it's eerily quiet.




Conclusion sur I'lA

e Un véritable progres dont beaucoup d’aspects sont
liés aux données

 Un impact potentiel fort

Q

Al Makerspace Talent Development w Events News & Media Contact Us

Al in Health Grand Challenge

The Al in Health Grand Challenge aims to encourage the development of
innovative approaches that use artificial intelligence (Al) to enhance
primary care in health promotion and disease management in Singapore
and the world. It supports groundbreaking research ideas that adopt Al

technologies and innovations to address the following challenge:

"How can Artificial Intelligence (Al) help primary care
teams stop or slow disease progression and complication
development in 3H - Hyperglycemia (diabetes),
Hypertension (high blood pressure) and Hyperlipidemia
(high cholesterol) patients by 20% in 5 years?"




Mais prudence sur...

e Les attendus (e.g. Watson) !!! Cf Hivers de I'lA

IBM pitched its Watson supercomputer as a
revolution in cancer care. It’s nowhere close

By CASEY ROSS @caseymross and IKE SWETLITZ @ikeswetlitz / SEPTEMBER 5, 2017




Mais prudence sur...

 Les attendus (e.g. Watson) !l Aux hivers de I'lA
e Les méthodes (e.g. biais de I'lA)

BUSINESS NEWS OCTOEBER 10, 2018 / 5:12 AM / A YEAR AGO

Amazon scraps secret Al recruiting tool that
showed bias against women

Jeffrey Dastin 8 MIN READ L 4 f

specialists uncovered a big problem: their new recruiting engine did not like women.



Mais prudence sur...

 Les attendus (e.g. Watson) !!! Aux hivers de I'lA
e La démarche scientifique (e.g. biais de 'lA)
e 'éthique

DRAFT ETHICS GUIDELINES

FOR TRUSTWORTHY Al

Al



Conclusion

e Nécessité d’'un positionnement de la France... pour
la France

Principaux pays d'origine des chercheurs en intelligence artificielle (IA)
(en nombre de chercheurs)

Royaume-Uni Canada Japon Australie
1 420 970 755 550

.Acmcgnc France Inde Italie
1085 795 580 475

Chine

? 295

Le Monde 6/6/2019



Merci!
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Figure. The Axes of Machine Learning and Big Data
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Artificial inteligence

Machine leaming

Artificial intelligence

Artificial Intelligence is the science of making machines do things requiring
human intelligence. It is human intelligence in machine format where computer
programs develop data-based decisions and perform tasks normally performed

by humans.
Artificial intelligence is any computer program that does something smart.

Machine learning

Machine learning takes arfificial intelligence a step further in the way that
algorithms are programmed to learn and improve without the need for human
data input and reprogramming.

Deep learning

Deep learning is the next generation of machine leaming that introduces multiple
layers of leaming from massive datasets. Deep leaming decisions and data
classifications are refined at each layer to produce accurate insights.



Hygiene des mains a I'hopital

7 chambres x 40 soignants x 24/24 x 3 ans

JC Dufour, Journal of Hospital Infection 2017




Hygiene des mains a I'hopital

Hand hygiene compliance of healthcare workers (HCWs)

Hand hygiene compliance No. of No. of paths
HCWs (%)

Hand hygiene before entering the patient 35 285 (6.1)
care zone using inside/bedside AHR
dispenser
Hand hygiene before entering the 40 763 (16.5)
patient’s bedroom using outside
AHR dispenser
No AHR use 41 3581 (77.4)
Total 42 4629 (100)

AHR, alcohol-based hand rub.

JC Dufour, Journal of Hospital Infection 2017



Les données de santé

International w*

Awareness v

: S
H your business operates intemationally it is mpaortant to identity \\\ / Ensure that all decision makers and key people in your business
which data protection supervisory authority you come undes. \ are aware that the law is changing to the GDPR. It's important

i / you make them aware of the impact this may have.

Data Protection Officers «*

Dasignate a Data Protection Officer to ba accountable for da{a o

protection compliance. Consider the position of 1his role within
YOLN BUSNESs SIUCTe and QOVErNance Maastras.

Data Protection Impact «*

Ensure you conduct an impact assessment @
within your business, it will ansure you can
dafiver the required changes in tima for GDPR.

Data breaches v Are you prepared for the

General Data Protection
Regulation (GDPR)?

Here are 12 steps to help
° you take action now o
Consider implementng a systern to verify indniduals”
ages and fo gather parental or guardian consent for

he data processing activity, E e

Consent v T ~
= R

Make cartain you have the necessary ™~
measures in piace to detect, repon and o
investigate a personal data breach.

Children +*

Carry out an audil irlo how are you sseking, oblaining and
recording consent? It is important you understand it in order to
make any changes 1o this process.

Information ¥

7 htis important to document any personal data you
hold, including whera it came from and who you share
it with. Consider organising an information audit.

Communicating privacy information «*

e
v Reviow your current privacy notices and
o implement a plan for making any necessary
changes to it in time for GDPR implamerntation.

Individuals' rights «*

-
°' Evaluate your procedures to confirm they
cover all the rights individuais have, including

haw you would delete personal data or

provide deta electronically and in a commonly

usad formal.

Subject access requests &

Update your procedures and implement a plan for how
you will handle requests within the new tmescales and
provide any additonal information,

Legal basis for processing personal data «

Analyss the various types of data processing you carry out as a business
and identify your kxgal basis for camying it out and documant it.

“Le respect des secrets
des personnesestlia
base méme de la
confiance qu’elles
portent aux médecins.
Il faut donc mettre
cette exigence éthique
dans le traitement
massif des data lors de
la construction des
algorithmes.”

ORDRE NATIONAL DES MEDECING
Conseil National de I'Ordre



La protection des donnéees

14 septembre 2017

Elle tape son nom sur Internet et découvre le dossier
médical de son enfant

Gt in srare
ife Like

Le 11 février 2013, Madame W.
fait des recherches sur Internet,
et, par curiosité, tape ses nom
et prénom sur le moteur de
recherche Google. Elle voit
s’afficher I'inscription « dossier
enfant » avec son numéro de
sécurité sociale. En cliquant sur
ce résultat, elle arrive sur le

site « http:.//www.dbsi.eu », qui
comporte d’autres noms et
prénoms précédés d’un numero
de sécurité sociale. .

César Rincon Flickr

Elle clique sur le sien, et
découvre le dossier médical de son fils, Jean-Frangois, prématuré né a I'’hépital
Nord de Marseille, le 22 juin 2008. Elle constate qu’elle peut aussi accéder aux
autres, et méme les modifier ou les supprimer.



Et les robots!
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