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Alis coming... [HERE!

Al should represent in 2030
~10% of EU activity (USS 1.8 trillions)

A lot of new applications in all
public and private markets

Figure 2 - Expected gains from Al in the different regions of the world by 2030

.Nﬁl.w In many objects,
North OpE
Americ products, systems

of current life & industry

USS  Dark
trillion from
% GDP the X

Source: The macroeconomic impact of artificial intelligence, PwC 2018

There is Al everywhere,
everything is Al..
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QU’EST-CE QUE L'IA?

« L’ensemble de théories et de techniques mises en ceuvre en

vue de realiser des machines capables de simuler I'intelligence » R,

Encyclopédie Larousse - Cité par dalloz-actualite.fr

Al B HUMANITY

L’INTELLIGENCE ARTIFICIELLE
AU SERVICE DE L'HUMAIN.

« Si son ambition initiale était d’imiter les
processus cognitifs de I'étre humain, ses
objectifs actuels visent plutdt a mettre au point
des automates qui résolvent certains
problemes bien mieux que les
humains, par tous les moyens
disponibles. Ainsi I'lA vient au carrefour de
plusieurs disciplines : informatique,
mathématique (logique, optimisation, analyse,
probabilités, algebre linéaire), sciences
cognitives... sans oublier les connaissances
spécialisées des domaines auxquelles on
souhaite I'appliquer. »

Commissariat a I'énergie atomique et aux énergies alternatives
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QU’EST-CE QUE L'IA ? Odgrat  Touche WL Dy

i

Apprentissage machine,
Réseaux de neurones

Raisonnement

automatique

. “biomimétisme”... | ;B ‘é -

¢ effer busy

& o ... “Bio-inspiré”... pourquoi pas si on analyse avec ri_gl_Jeu_r I’qp_port
de la créativité/intuition !
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QU’EST-CE QUE LIA ? Odorat Tousher
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Apprentissage machine,
Réseaux de neurones

o o000 V’ rédlitéo..
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Medical prescription Predictive diagnosis Failure detection Contrdle qualité Object identification & localisation
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Deux ambitions « complémentaires »

» Modéliser et simuler Modéliser et simuler
les fonctions des fonctions complexes
humaines e

# ® | &

T\

Un réve ?

Un mythe ?
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A lot of technologies,

Al ﬂ HUMANITY « An artificial intelligence is first and foremost a computer program methods, theories,
e T that aims to perform tasks [requiring a certain level of intelligence] representations, calculus...

Ll e at least as well as humans. » U O i
science and mathematics»

Taux d'excavations comrectes

nan InterActions
By Only Looking Orice
e People Dataset- Tasks

Learning based - connexionnism

Symbolic

® Rules, contraints, ontologies

. Learning, artificial neural networks...

=>» Problems of « logic », « exact » resul . . .
oblems of « logic », « exact » results =>» « Non linear interpolation among reference samples »

- A simple calculator that solves big problems ... How many pictures does a network need to recognise a cat?

The change is the declarative, empirical approach ... How many cats does a child see to recognise them?

Top-1 Microsoft V-COCO, T-2 HICO-DET data set

ad O B
£} bl

Prescription médicale Diagnostic prédictif Optimisation de charge Détection de panne Contrdle qualité Détection de tumeurs Microscopie sans lentille Contrdle non destructif Optimisation trajectoire Mobilité, identification d’objets
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QU'EST-CE QUE L'IA ?
D "L ¢ est pas gue les données” ..

Ex : Véhicule autonomee Pe,rge.ptlon par r‘faseaux .de n:euronpes | ,
> - Decision par IA “symbolique” = IA a base de connaissances structurees

» =» Oui, mais sans elles (les données) et sans le deep learning on ne parlerait pas d’IA...

2> ROle majeur des données (ne pas se leurrer sur I'enjeu de I'lA « classique »)

- Distinguer apprentissage et inférence :

N\/\/ms}g mm—) ;:- : >
Données _.|._ —:-
Apprentissage Inférence

* Faire la part en ce qui peut / doit étre fait en local sur chaque objet utilisateur
» Partage des apprentissages entre plusieurs utilisateurs (fédeératif, centralise vs distribué)
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An engine / algorithm / program A software Hardware, standard / dedicated
knowledge .
A function

Big Data
Efficient!!!
“Al does better than

On elementary task
Perception Deeplearning the human”
feasonning Ex. Vision, Speech

... nous avons atteint le niveau humain :
la transcription de la voix en texte,

\ AR L NHLA TR YEA ETI_AIRS AT
|! - la traduction automatiaue,
- les réponses aux.guiestiens courantes,

- " - - la compréharision globale d'ur-texte.
s T - I'aiout des légendes aux images..." =. Microsoft
Mega Models
Baz 000

Francgois Terrier 9 décembre 2022
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Efficient and impressing!!!
on elementary task as

Perception

Raisonnement

« Known known »

« Known unknown »

No common _
5 t sense = Mg
a 000 « Chicken » or « Pedestrian » « Nothing (recognized) behind? »

fragile

« Unknown unknown »

Scolar bus Ostrich

Original Audio File l Well come on our
P ) stand
. - : . - Targetec
Corml Audio File —
- pted » Au I I I . I ‘ ’ Buy this object
- ~ ' "

attackable

Report on Tesla first accrdent - Recommendation

Incorporate system safequards that limit the use of
automated vehicle control systems to those conditions
for which they were designed. (H-17-41)

ormis-used

« At the best Al learns a result. It does not acquire a process of recognition,
whereas the process is a key element of human intelligence »
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LENJEU DE LA SURETE

... LES PROCESSUS DE DEVELOPPEMENT NE SONT PAS SOUS CONTROLE !

Vrai aussi bien pour I'lA
a base de données que
de connaissances ... avec une tres forte
pression sur les
réseaux de neurones

Approches formalisée, tracée, rationnelle Une 5p;)roch e empirique

* Exigences Des exigences informelles,
% Fonctions “par 'exemple”

% Sous-fonctions % Essais / erreurs
& Actions

Chaque instruction, chaque valeur
est déduite et justifiée

Brise tous les principes et processus d’assurance de la conformité

Commissariat a I’énergie atomique et aux énergies alternatives Francois Terrier 9 décembre 2022



DEVELOPMENT PROCESSUS ARE NOT (yet totally) UNDER CONTROL...

Machine learning
becomes alchemy

Ali Rahimi
(Google)

"".

Engineering
artefacts preceded

) \ <
the understanding “ M\‘
of the theory facebonk) breaks all principle of safety certification processes

toward a 3rd Winter ?
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IA - Systémes

ralsonnernent experts
automatique, - Trop de + déclaratif,

début des promesses, intuitif
« neurones » puissance de - complexité,

calcul faible I maintenance

LES DECEPTIONS DE L'IA

Deep

Learning /
Données

... LES PROCESSUS DE
DEVELOPPEMENT NE SONT PAS
(encore) SOUS CONTROLE'!

Francois Terrier




ez Al is HUGE and EVERYWHERE! But ...

N (0 T ary : "« Known known »
common - \ « Known unknown »

sense < g m]..n\% i b « Unknown unknown » Qu ality

« How?»

Les artéfacts
d’ingénierie ont
précédés la
compréhension Yann LeCun
théorique (facebook)

Scholar bus " Ostrich

It is estimated that.at this pace, y
by 2025, the ICT industry. g Artificial intelligence / Machine leaming

Heavily SR OME S| Training asingle Al model « Edge »
[ International Renewable, Ene‘!'gy;t\-gency .. ca?'emlt as 'mlt.lr(l:h' carbon E b d d d

po’lu t’n g Internet of Things innovagion fandscc?pf-briefr ﬁfsetlivn?ecsars in eir m e e

« Where »

b -
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Al is coming... HUGE and EVERYWHERE !

From cloud to edge: Al closer to the user

Learning and Learning and
Cloud Inference in Inference at _
: the Cloud the edge Cyber-Physical Systems

But within 5 years: =,
- 20 % in the cloud

- 80% everywhere

Raw Data

Source: Thierry Breton commissioner, 2020

Low Latency (shortest paths)

Reliable operations
(even with intermittent connectivity)

Data Privacy (remain at the edge)

Energy Efficiency (less data exchange)

Commissariat a I’énergie atomique et aux énergies alternatives Francois Terrier 9 décembre 2022



“ Massive deployment of Al in industry

Automation

Great promises
challenge

A lot of new
applications

Artificialintelligence § Machire leeming

Training a single E!\I mgdel

= can emit as much carbon
FrUgaI'ty as five carsin their
lifetimes

Deeplezming hesa terrible o i e
N Wy
fry Karen Hao

Deep learning

g % W not of data, computation

challenge

Cloud + Learning and
Inference in

Cyber-Physical Systems

Raw Data - the Cloud ,«-—--..EE% %:;
r,:..,:. = o

Embedded
challenge

ﬁ‘i“l &
B Learning and
,r%f\fu- J 2  ; E - Inference at

i the edge
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Al DEPLOYMENT A GREAT OPPORTUNITY AND A STRATEGIC ISSUE

A European strategy A French strategy An industrial strategy

XN - |
Al H ¥ s HUMANITY

HiGH-l.E.\rEI.hE’:IP‘E;!TI GROUP ON L 4
ARTIFICIAL INTELLIGENCE H UM A N | TY l
e “ e
** % commissIoN | RN But what we need [...]:

it is an Al, robust,

~71% SRR $ 8880 itisanAlrobust, | N g |
X * WHITE PAPER explainable and
% o On Artificial Intelligence — :":etomor’tq'ltn;;'l;certified.

A European approach to The President of the French An embeddable, % - i . A e
ETHICS GUIDELINES excellence and trust . Rk . I e et e e G
FOR TRUSTWORTHY Al Republic presented his vision frugal Al [...] 4 -

and strategy to make France a %

REGULATION OF THE PARLIAMENT AND OF THE COUNCIL leader in artificial intelligence i_‘ Florence Parly - all —m

(Al) at the Collége de France on : Minister of Defenge ;
29 March 2018. b 05/04/2019 == Wi seDF ¥ 5 sarman THALES DTorac Vil

LAYING DOWN HARMONIZED RULES ON ARTIFICIAL INTELLIGENCE

ComveswemnT November 8, 2021

FRANCE

Embedded Al, Frugal Al

STRATEGIE NATIONALE
POUR L’'INTELLIGENCE Algorithm for
ARTIFICIELLE - 2° phase . Component & .
T t th Al Micro- & frugality
rustwortny electronics and Model

Conquérir les talents architecture

et transformer notre potentiel
scientifique en succés économiques

optimization

Al foundations

Dossier de presse
& novembre 2021

y «"N‘of-
R
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European approach to ethics and regulation

Expert group analyse the subject of TRUST Toward a european regulation

2020: Approach for excellence and Trust 2021: Proposal to the parliament
2019: refinement

INDEPENDENT for key sectors

HIGH-LEVEL EXPERT GROUP ON EUROPEAN “ EUROPEAN
HiaH-LEVEL EXPET GROUP O COMMISSION COMMISSION
ARTIFICIAL INTELLIGENCE Lt L ol
SET UP BY THE EUROPEAN COMMISSION
> X4 Brissels, 21.4 2021
»r Brussels, 19.2.2020 COM{2021) 206 final
* * * * * COM(2020) 65 final 202110106 (COD)
b 4 6. ¢
* - " s
[ DELIVERAMLE 4
i Proposal fora
Manufacturing WHITE PAPER

REGULATION OF THE EUROPEAN PARLLAMENT AND OF TIE COUNCIL
H ea Ith On Artificial Intelligence - A European approach to excellence and trust LAVING DOWN HARMONISED RULES ON ARTIFICIAL INTELLIGENCE

n (ARTIFICIAL INTELLIGENCE ACT) AND AMENDING CERTAIN UNION
j ustice LEGISLATIVE ACTS

E-Government

ETHICS GUIDELINES
FOR TRUSTWORTHY Al

Human-centric Al:

* Al system builder is responsible
Trustworthy Al should be:

(1) lawful - respecting all applicable laws and regulations
(2) ethical - respecting ethical principles and values

- robustness, safety, privacy, transparency...
* Human right must be respected and

(3) robust - both from a technical perspective while taking not subject to automated decision only
into account its social environment

7 key requirements: Measure
* Human agency and oversight if your organisation's Al is
* Technical Robustness and safety. trustwo rthy

e Privacy and data governance.

* Transparency.

e Societal and environmental well-being.
e Accountability.

Commissariat a I’énergie atomique et aux énergies alternatives Francois Terrier 9 décembre 2022




Toward an European regulation for Al deployment respecting the european values

European Parliament presentation: www.europarl.europa.eu/thinktank/en/document/EPRS_BRI(2021)698792

The act (108 pg) : https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0206
2021: Proposal to the parliament

A strong European legislation, i.e applicable as it is in each EU countries

m EUROPEAN
COMMISSION
e Subject matter
¢ List of prohibited Al
COMau) 306 bou * Rules for high risk Al systems
2021/0106 (COD) * Transparency obligations
e Support to innovation

Proposal for a
REGULATION OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
LAYING DOWN HARMONISED RULES ON ARTIFICIAL INTELLIGENCE

(ARTIFICIAL INTELLIGENCE ACT) AND AMENDING CERTAIN UNION
LEGISLATIVE ACTS

N
[ Outside of Europe: still at stage of recommandations... Analysis by Future of Life Institute: https:/artificialintelligenceact.eu/

J
NISI- www.nist.gov/system/files/documents/2022/03/17/AI-RMF-1stdraft.pdf ; https://oecd.ai/en/ai-principles
;'f:ﬁz';‘:",'s“::i:’".'r:&fmlogy The Al RMF is intended for voluntary use in addressing risks in the design, . ) OECD ... innovative and trustworthy and that respects
U.S. Department of Commerce development, use, and evaluation of Al products, services, and systems. LA L human rights and democratic values. (May 2019)
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https://www.nist.gov/

Toward an European regulation for Al deployment respecting the european values

Centered on the usage and risk analysis

- Forbidden usages:
Al systems that deploy harmful manipulative 'subliminal techniques’;
Al systems that exploit specific vulnerable groups (physical or mental disability);
Al systems used by public authorities, or on their behalf, for social scoring purposes;

'Real-time' remote biometric identification systems in publicly accessible spaces for law
enforcement purposes, except in a limited number of cases.

3 levels of risks depending of the usage domain

- High risk systems: Regulated according to usual EU rules + 8 specific applications areas
(biometry; Education; Employment management; essential private and public services;
Law enforcement; Migration; Administration of justice; democratic processes)
- self-assessment for applications not already governed by European legislation

- Limited risk: Transparency obligations - Low or minimal risk: No obligations

Commissariat a I’énergie atomique et aux énergies alternatives Francois Terrier 9 décembre 2022


https://www.nist.gov/

« Confiance =» Certification = Réglementation =» Normalisation »

Réglementation de I'lA : Normalisation
1i¢re mondiale @ ‘o)
OECD W54
3 THEA ACL — e— Commission Nationale IA
EU Artificial Intelligence Act: Risk levels
Coordination des

Social scoring, mass . .
e « Q non
- Conformity Octobre 2022, requéte 3
assersmapk Production de standards
=" support réglementation

Impersonation, Chatbots, R 2 A
emotion recognition, an - ?’1\ 5 " -
o s N e Décembre 2024 : [: E N E I.E c

W Normes harmonisées
Remaining Minimal risk :Q; Nd i 4
& |obligation pour la conformité

.

Influence les réglementations
des autres pays
2 « peur de I'effet RGPD »

Access to employment,
education and public services,
safety components of vehicles,

Transparency
obligation

2018 « HLEG » - 2021 « Al Act » - 2022 Normalisation = 2024... !
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E Al is HUGE and EVERYWHERE! But ...

TRUST —
THE Al ACT
(Quality) / Al Iiakmity
« How?» // Data Act
Regulation

Quality &

FRUGALITY fechnical ¢ 4\ Toward a
7

(Embedded) @ ¢ ‘\@Ey GLOBAL

« Where? » W“sé/

Standards Ethics pOLICV

/ i
USAGE

« Why? »

[SC E CENELEC

+ domain Std (aero, auto, etc.)
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TRUST challenge: a set of characteristics

Great promises
Massive data

No

Trust common _‘.
sense I

challenge
Fragile :ﬁ

Usage view point

——
h = B O
B & o i.
e i B e
Deeplearning

Engineering view point

HiGH-LEVEL EXFERT GROUP ON
AETIFCIAL INTELLIGENCE

/é/%/'//édﬁézg @4/{/ fqﬁ%
Aﬂé/d’ﬂ?/g/ cﬁm/é/zf/, /e%"ﬂg/
Kotustvess %mfw

Littis Switd tpacs
%Md//fd//g“/,
/- arness; Z‘—d/f /M// /

i
b *
k3 =

' w
* o4 h

ETHICS GUIDELIMES
FOR TRUSTWORTHY Al

Safety community see
Al components as
(physical) systems

Al community see Al
components as SW

What is the specification?
(formalized specification)
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A STRUCTURING NATIONAL PROGRAM: CONFIANCE.AI

www.confiance.ai

¥ Grand défi «Trusted Al method & tools» » Collective works .
CEA involvement:

LINN (7 " H H

= < Lar.gt:‘mdus::rlals 35 pers. + tools
“ » A rich set of use case | | .
=X _tx e s Tl Volco) “From back office to embedded systems” ERZUE pigno] @ nepz aoenn® . g

“HAl

» 45 M€, 4years )

DNN for Weld seam control Intersection crossing

4 . ° .ﬁ [ os]
» Tooling components, safety engineeringtools 8-
“From data & knowledge collection to software deployment” - /"3 8
e -

Opinio/n mining (NLP)

.-
?“}
o -‘: Building a methodology and tooling supporting the

e Open, Interoperable, Maintained Environnent E : « four main Stages Of ML Component development ”»

NOI1VY2IdI1Ld3D
pue SOIY13IN ‘'SAOHL3IN
BRIV EEENBINE! (Av4
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http://www.confiance.ai/

LOtiSSement Confiance @

Data and knowledge engineerin

- Fonction d’ingénierie, [*I

Briques outils
- De la collecte au déploiement

- Environnement f’l}
fédérateur -

Characterization, verification
and validation of Al components

Optimization and monitoring S

swaisAs paseq |V 1o} ABojopoyial UONRDLILS)

of trustworthy embedded Al
components E’

* Open

Reference environment, tools and use cases * Interoperable
e  Maintained

- du bureau a I'embarqué
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¢ | e
S @ ates o3 |
Cea AIRBUS nirtiquide €DF =

TRiA Geadan (. DEEL syster<”

! O sAFRAN THALES Valeo g: Défi Confiance.Al
Al Development Flow — Tooling examples

= Operational domain specification

TRRTATTI 25 putang stworty dots s : Ariskspe & anas
engineering for Trust o g ‘ . SR G e
= Augmentation of spare data base e
qualification support (‘}
» Incremental & evolutive o
qualification support
Trust by design of Al r"} = [terative methods to build trustworthy data-driven Al
component & = Certified architecture for specific data-driven Al application

Quality assessment of a knowledge-based Al
Performance metrics evaluation of data-driven Al
Black box robustness characterization

Metrology of explainability methods

v

of Al components

Methodologies and metrics for trustworthy Al
|

0O
@D
:
=
Q
Q
=
o
>
3
D
—t
>
o
Q.
=)
o
(@]
<
—
o
-
2
o
QO
0
@D
o
0
<
n
—t
D
3
n

------------ trustworthy embedded Al . * Robust embedded code generation of data-driven Al
Components o

= Fxecution time optimization for neural networks

Reference environment, tools and use cases
|
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AU-DELA DE LA CONFIANCE : 2 SUJETS CLES FORTEMENT EMERGEANTS
" B AVEC DES VERROUS MAJEURS

FENSE
EUROPEAN
COMMISSION

Atitical inteligence | Machine ko

° Fru ga |’ sob re, em ba rqu é Données massives Apprentissage profond  Microélectronique Training a sing;e Almodel

P — \ can emit as much carbon

S R R " 7;'9"/”"”/9 asfive cars in their !
H H :i % lifetimes |

L PRER: Nl terformance - - n—

FRUGALE SOBRE de bout en bout CONFIANCE

- Confusion des enjeux
—> Pas de vision de bout en bout
- la confiance reste clé, mais...

o Besoin de vision transverse
de 'amont a l'industriel

» Distribué, sécurisé, efficace

- Prise de conscience g < R Mubl|lty 7- /‘&&‘;’ /‘Mdf Wk’”&g
« aller au-deld du multi-agents » vl Smart Production lres éM/?(t/ﬁ; a}//es’

Circular Econom
- Pas de vision technologiques des J

algorithmes aux systemes

DECENTRALISEE CONFIANCE

» Enjeu clé pour développer le
marché de la décision SoS et
I'apprentissage embarqué
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« Z7Zer 2.5 c‘omz’fczy. !

=» TRUST is a challenge, but sustainability too!

Green Al
Roy Schwartz* ¢ Jesse Dodge*®®  Noah A. Smith®”  Oren Etzioni®

© Allen Institute for AL Seattle, Washington, USA
& Camnegie Mellon University, Pittsburgh, Pennsylvania, USA

¥ University of Washington, Scattle, Washington, USA

16 u

" v July 2019

12
4
%Il) //—"—‘--.-;,‘_\
z ﬂ THE DAILY NEWSLETTER - -
5 8 /4 \
‘é . /i ‘ \ Sign up to our daily email newsletter Newsclentlst
26

. CERTIFIED

y News Technolo Space Physics Health Environment Mind Crosswords Video |
: \ A N—"* / Technology Space  Phy
0 N

ACL 2018 CVPR 2019 NeurIPS 2018

Creating an Al can be five times
worse for the planet than a car

A RECENT ISSUE, BUT A DEEP ONE...

Deep Learning Conception I Inference

Complex
Architecture

Millions of
operations

Learning : iterative
process

Not explainable
Not optimizable

Deep Learning
is
I intrinsically
not
sustainable

Data
Volume

Acquisition Storage Processing
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* Pb of communication: network signal quality...

{n
. I-------g * Pb of latency:
* Pbof privacy.. l E eg. Cloud at 1000 km
B - - communication > 3 msec...
Cloud Infrastructure (1 000 km / 300 000 kmsec-1)

= lll"'n
A ||||||||||

Do it localy!
8 0 ||||| (as much as possible)
3 ) —

Sending & receiving Data Sendlng Pata for learning .. .

s Receiving parameters Initiate with learned parameters
Computing in the Cloud L2 . . :
. . Learning in the Cloud Learning and inference on device
(learning and inference) .
Inference on device
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Cloud based learning: very costly in energy, communication...

—_— . 1,00E403
! — . Data center; High bandwidth
E : - - Many compute engines

1,00E+02
ou N¢

8 -

oct-21

* Flexible computing

Cloud Al

Not battery powered
Thermal constraints
Functional safely

Edge Al

- Edge or consumer

- Battery powered
~ Focused application

1,00E:00

Embedded Al

1,00E-01

.

1,00E-02
1,006-03

1,00E-04
mars-23



FEDERATED LEARNING:

OBJECTIVES

Use federated learning to train a model on the local data of many
users without the need to ever upload these data to a central server.

Inputs: data from a fleet of cars equipped with 3-axis
accelerometers measuring local car’s vibrations.

Outputs: estimation of the speed of vehicles.

RESULTS

Performance evaluation: ‘model retraining’ improves the accuracy of
the model for each car while ‘model aggregating’ improves the
robustness of the shared model without transmitting any raw data

Estimation of vehicle speed from accelerometer data (vehicle vibrations)

S
e

—
historical
dataset

1.a) the serverinitializes a shared
model using historical data

2) each device juses its local data to
compute a model update H, atthe

edge

1.b) the K dev

ices of the fleet

receives a copy of the shared model
parameters 6

HﬁZ”'H
0 TH

=1

( /&!‘%‘%

Server § .

O
ez

3) updates are sent back to the
server where they are averaged to
improve the shared mode
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La FRUGALITE
une condition au deploiement massif de I'lA dans I'industrie

Par la technologie, les composants et les architectures électroniques

- Specialized
Learning 8 # Architecture for FPGA:
e e @ NEDE
Always responsive
"“J m B 5 emwith ONN | Es
i o, PN — accelerator
Pl
oz > Ut Lowoner 8
5 | %%
- Spike coding of DNN for

bc“.;‘é’ﬁ‘ Embedded & optimized deployment

'H(JI’U ved &lrn'{.lél’.lt)f

Au commencement... Et le « Deep leaming » est ... Comment rétablir I'équilibre ?
il y avait le « Hard Coding » arrivé ! (avec les données) = Je « Machine discovering »
Construire le modéle par évolutions incrémentales
T \ et explicables via les outils mathématiques de la
s o physigue théorigue et des évolutions indépendante
(‘ Chat = ) ° s . de la guantité de donnée [Green)
() Dt fmatanae s Gren)

“x_

Mcdble 10 du chat Q) #u-dela de la connaissance humaine

w Durable (confiance + Green)
| Au-deld de 13 connaissance Humaing

. JEW -
* Inférence : Modéle 2 } L]
A - -
- SEW -
+ ‘;\ MODELE o
f i WEW
0 EXPLICABLE — 3___‘

P
ox p’m- e par construction &
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Main research axes for trustworthy Al

Risk analysis
(ODD)

Data quality management
Automated annotation

Frugal & interpretable ML
Physics ma [
@tness to env.@
Learning with noise profile — d Explainability and rule learning

Federative learning & privacy L DY ,s £ IF®
e \ xpress

Keep data on edge, privacy

Robustness to perturbatior
Exhaustive analysis, formal methods

SN Proved inference engine

Properties verification

Model interpretation
Automuated-dentification-of properties

Real time risk monitoring
Associate risk graph with Bayesian models
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Main research axes for embedded Al

& Independent track ’ Learning optimizatio E’

i P o -'l ﬁ‘

- . .: D#a ba—“: o de @ Trained DNN >
Qua ntlzatlon (test and y b st b
learning) maodel External °
Reduce model size, data accuracy R, A ool track NEDE
'};:*"l Size reduction
b & :

q by 10, 100
HW oriented code gen.

Target agno A grm Lyg DIILPHIN ) kALRAY

NVIDIA. Lte.ugranted

Reliability to HW fault

CNN memory protection Gesie7ies 105 104103 E 3'- RAPTOR

(v ]

n réhitéctur_e;, Arria | stratix Pneuro
S P .".,E.-_x-
Dedicated accelerator KNIEX' VIRIEX
FPGA (DNeuro), IP (Pneuro), architectures ’ 9
e I:lﬂvcv ;ZCh"°'°g'es SN . IR T
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DEVELOPPEMENT RESPONSABLE DE L'INTELLIGENCE ARTIFICIELLE

C’est aussi des enjeux sociétaux

Référentiels normatifs,
légaux

Economie, emploi,

Acceptabilité et éthique

SOUVERAINETE

PR Artificielle : Au lieu De Supprimer Des
Restiuctont Emplois, L'TA en Crée

Elon Musk: regulate Al to combat ‘existential
threat' bedore it's too late

Laws! g | Ugo Pagallo, University Ethics! Moteur de
SE o ) O «Noautc .
«Nolaw, no pb » | of Turin \ g @ 0000 croissance !

From ion to A Legal
Phenomenology with Problems of Accountability

France stratégie — Intelligence artificielle et travail,
https://www.strategie.gouv.fr/publications/intelligence-artificielle-travail

Le jumeau numérique
Couplage vues
Physique / Structure / Fonctionnel |.

Les systemes distribués ouverts

Protocoles
consensus, équité

Orginal Aude File

PSS N
T =
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Imagine new usages &
understand real needs

Kesponsibte
[N

Design, V&V Deployment TRUST
Certification SRS & FRUGALITY

~_ 7

New tools Performance
New process Cost

will make the
difference

francois.terrier@cea.fr
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