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Ma nuit aux urgences...
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Intelligence artificielle?



"With artificial intelligence we are summoning the demon" -- Elon Musk
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"We're really closer to a smart washing machine than Terminator" -- Fei-Fei Li,
Director of Stanford Al Lab.
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Que voyez-vous?
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Comment écrire un programme informatique, capable de voir et de comprendre?
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Perception visuelle (Hubel et Wiesel, 1959-1962)

David Hubel et Torsten Wiesel découvrent la base neuronale responsable de la
perception visuelle. Prix Nobel de médecine en 1981.
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Hubel and Wiesel
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https://www.youtube.com/watch?v=y_l4kQ5wjiw
https://www.youtube.com/channel/UC1hU2EG8WLeNvlnDlCY4BwA

1959).

’

The Mark | Percetron (Frank Rosenblatt
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Neocognitron (Fukushima, 1980)
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Fig. 2, Schematic diagram illustrating the
interconnections between layers in the
neocognitron

Fukushima propose une implémentation par réseau de neurones artificiels du
modéle hierarchique du systéme perceptuel de Hubel and Wiesel.

Credits: Kunihiko Fukushima, Neocognitron: A Self-organizing Neural Network Model, 1980. 9/18


https://www.rctn.org/bruno/public/papers/Fukushima1980.pdf

Inspiration biologique? Pas nécessairement une bonne idée!

10/18



#~ o <Z wimi>




Deep Learning (2012-Present)
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Que peut faire une IA aujourd'hui?

e Faireunetraduction instantanée du Chinois vers I'Anglais?
e Répondre aun QCM, aussi bien qu'un enfant de 8 ans?

e Avoir une conversation pendant une heure?

e Jouer aux échecs? au jeu de Go? au Poker? au football?

e Faireles course, surle web? dans un supermarché?

e Démontrer des théoremes?

e Conduire une voiture, sur un parking? sur l'autoroute? dans le centre de
Liege?

e Accomplir des actes chirurgicaux?
e |dentifier des mélanomes, mieux que votre dermatologue?
e Ecrireuneblague?

e Peindre comme Van Gogh? Composer une musique?
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G ICNet for Real-Time Semantic Segmentation ... 0 ~»
Watch later  Share

Segmentation (Hengshuang et al,2017)
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https://www.youtube.com/watch?v=qWl9idsCuLQ
https://www.youtube.com/channel/UCv56S_tnXQvonXsbfSLyRZw

Pose estimation (Cao et al, 2017)
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https://www.youtube.com/watch?v=pW6nZXeWlGM
https://www.youtube.com/channel/UCfhk4b6eCktaWe1fw79FawQ

. NVIDIA Al Car Demonstration c ~»

) Watch later  Share
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Driving a car (2016)
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https://www.youtube.com/watch?v=-96BEoXJMs0
https://www.youtube.com/channel/UCHuiy8bXnmK5nisYHUd1J5g

RoboCup 2018 Humanoid AdultSize Final: Ni... 0 ~»
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Playing soccer (2018)
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https://www.youtube.com/watch?v=yyLa6xIK9Qs
https://www.youtube.com/channel/UC8Y2dZOarfqT5PBnV01G_VA
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TWO MINUTE

PAPERS

Playing Atari games
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https://www.youtube.com/watch?v=V1eYniJ0Rnk
https://www.youtube.com/channel/UCbfYPyITQ-7l4upoX8nvctg

. Google's DeepMind Al Just Taught Itself To W... 0 ~»

Learning to walk (2017)
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https://www.youtube.com/watch?v=gn4nRCC9TwQ
https://www.youtube.com/channel/UCVLZmDKeT-mV4H3ToYXIFYg

. Google Assistant will soon be able to call rest... 0 ~»

Speech synthesis and question answering (Google, 2018)
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https://www.youtube.com/watch?v=7gh6_U7Nfjs
https://www.youtube.com/channel/UCCjyq_K1Xwfg8Lndy7lKMpA

. A Style-Based Generator Architecture for Gen... 0 ~»
Watch later  Share

=

Coarse styles
(42~ 87)

Middhe styles
(16% - 327

Fine styles
(B4 = 1024%)

Image generation (Karras et al, 2018)
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https://www.youtube.com/watch?v=kSLJriaOumA
https://www.youtube.com/channel/UCRtoHpUxLBJ95IU-p-4T_iA

. GauGAN: Changing Sketches into Photorealis... 0 ~»

Changing sketches into photorealistic masterpieces (NVIDIA)
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https://www.youtube.com/watch?v=p5U4NgVGAwg
https://www.youtube.com/channel/UCHuiy8bXnmK5nisYHUd1J5g

. GTC Japan 2017 Part 9: Al Creates Original M... 0 ~»
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Music composition (NVIDIA, 2017)
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https://www.youtube.com/watch?v=egJ0PTKQp4U
https://www.youtube.com/channel/UCHuiy8bXnmK5nisYHUd1J5g

L'lA pour une médecine plus
humaine



La fin du médecin?

e “Google’s Al beats doctors at spotting eye disease in scans”
https://www.ft.com/content/3de44984-9ef0-11e8-85da-eeb7a9ce36e4

e “Chinese Al beats 15 doctors in tumor diagnosis competition”
https://thenextweb.com/science/2018/07/02/chinese-ai-beats-15-doctors-
in-tumor-diagnosis-competition/

e “Albeats doctors at predicting heart disease deaths”
https://www.thehindu.com/sci-tech/ai-beats-doctors-at-predicting-heart-
disease-deaths/article24872914.ece

e “This Al Just Beat Human Doctors On A Clinical Exam”
https://www.forbes.com/sites/parmyolson/2018/06/28/ai-doctors-exam-
babylon-health/

e “Al In Medicine: Rise Of The Machines”
https://www.forbes.com/sites/paulhsieh/2017/04/30/ai-in-medicine-rise-of-
the-machines/
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https://www.ft.com/content/3de44984-9ef0-11e8-85da-eeb7a9ce36e4
https://thenextweb.com/science/2018/07/02/chinese-ai-beats-15-doctors-in-tumor-diagnosis-competition/
https://www.thehindu.com/sci-tech/ai-beats-doctors-at-predicting-heart-disease-deaths/article24872914.ece
https://www.forbes.com/sites/parmyolson/2018/06/28/ai-doctors-exam-babylon-health/
https://www.forbes.com/sites/paulhsieh/2017/04/30/ai-in-medicine-rise-of-the-machines/

Credits: Photo by Aditya Romansa on Unsplash. 16/18



$40B
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Credits: Accenture, Artificial Intelligence: Healthcare’s New Nervous System, 2018.

Top 10 Al applications for healthcare
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https://www.accenture.com/us-en/insight-artificial-intelligence-healthcare

Conclusions

e Lintelligence articielle est sur le point de révolutionner de nombreux
domaines,y compris la santé.

e Les médecins ne vont pas étre remplacés par des robots.

e Enrevanche,l'lA ale potentiel de libérer du temps patient via notamment
o laréduction des visites inutiles par un pré-diagnostique accéléré,

o laréduction du temps des activités administratives.
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Fin.
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