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France has always relied on science in order to innovate 
and adapt to the great challenges of the day. Witness the 
important and influential position the country has held in 
the two-century long history of the Universal Exhibitions. 
I am delighted that our working group can be part of this 
history by making its own contribution to World Expo 2020 
in Dubai. It seeks, through this report, to facilitate France’s 
effort to democratize the country’s knowledge, share its 
scientific advances, and export its talents.

Of all the scientific technologies that are transforming the 
world, and in which our country has made its mark, few 
fascinate and yet unsettle the general public as much as 
Artificial Intelligence. In this period of profound change, in 
which international competition is increasing, mastering 
the complex technology of AI constitutes a real competitive 
advantage, and a valuable asset in terms of resilience.

As this report shows, France and the rest of Europe clearly 
have all the means at their disposal to establish themselves 
as leaders in this field, by building on their strong entrepre-
neurial dynamic and on a unique public-private collaborative 
model that brings together business, startups, research and 
teaching institutes, and government. The “minds” that have 
come together in this working group reflect the richness of 
this collaborative ecosystem, enabling the latest scientific 
advances and uses of AI to be shared for the benefit of 
industry, consumers, and citizens.

Our work, and this report in particular, focuses on describing 
the current and potential impact of innovations in our country, 
highlighting the technological disruptions that have led to 
new applications in the four sectors that use AI at scale: 
banking, security and defense, transportation and mobility, 
and finally health.

This document also reminds us that AI must, by definition, be 
made in our likeness, and must therefore adapt to our needs, 
however much they may fluctuate in an unstable world. It 
underlines the means available, and those in which we must 
invest, to support sustainable economic and social develop-
ment through the use of ethical and non-discriminatory AI.

I hope that all visitors to Dubai Expo 2020—both physical 
and virtual—who are interested in this subject will not only 
find the answers here to their questions, but will also be 
inspired to themselves become actors in this innovative 
ecosystem, to support scientific progress in the name of 
the common good.

INTRODUCTION

Éric Labaye

President of École Polytechnique 
and Institut Polytechnique de Paris
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1.	 THE	DEVELOPMENT	OF	AI	IN	EUROPE	
AND	AROUND	THE	WORLD	

Why “Artificial Intelligence”?
By definition, we speak of Artificial Intelligence (“AI”) when 
some man-made artifact displays intelligence close, or com-
parable, to human intelligence. But what do we mean by 
“intelligence”? Simply the capacity to adapt, or the ability to 
replicate the solutions to previously-solved problems? And 
where does creativity fit in?

If we are comparing machines with humans, we might define 
AI as the reproduction of human cognitive processes. The de-
velopment of this technology may also be an opportunity for 

humanity to exceed its own capacities and take advantage 
of the divide between neurology and electronics. The games 
of chess and go are examples of cerebral activities in which 
machines have, in recent years, outstripped human beings.

In this report, we view AI as the set of techniques—drawing 
on robotics, mathematics and computer science—employed 
to simulate certain traits of human intelligence.

How was the development of AI made possible?
The foundations of AI were laid for the first time in the 1950s 
by Alan Turing, who conceived of his famous test designed 
to determine whether intelligent behavior in a machine can 
be compared to that of a human. In this thought experiment, 
a person is asked to converse with two unseen interlocutors 
at once: one is another human being, the other a machine. 
If, after a set time, the subject is unable to distinguish man 
from machine, then the machine has passed the Turing 
test. Research into AI began in earnest in 1956, following 
the Dartmouth Conference, at which scientists estimated 
that a machine as intelligent as a human being could be 
developed in the space of a single generation. In fact, the 
Turing test criteria are only now beginning to be met.

The applicability of AI was long held back by three factors: 
available processing capacity, the nature of the algorithms, 
and the volume and quality of available data.

Processing capacity
The increase in the processing capacity of machines is one 
of the key success factors in the development of AI. In the 
1960s, Gordon E. Moore formulated his well-known “laws” 
predicting that the number of microprocessor transistors on 
a silicon chip would double every two years—thus one day 
reaching levels sufficient for the development of AI. More 
recently, graphics processing units (GPUs) have boosted 
the mathematical processing power of machines. Over the 
last two years, the pace of development of deep learning 
systems has been multiplied by five, or even six, thanks to 
constant progress in this area.

The development of machine learning
In addition to insufficient processing power, the algorithms 
themselves acted as a brake on the development of AI. Up 
until the 1990s, all algorithms were essentially expert sys-
tems, using deterministic rules and constraints to imitate the 

reasoning of a specialist in a particular field. Only later, with 
the advent of automated learning, did it become possible to 
go beyond the limitations of expert systems. From then on, 
algorithms developed exponentially, growing increasingly 
powerful, and also more accessible, enabling them to be 
used for a vast range of applications. Meanwhile, education in 
this field—especially that dispensed by the most prestigious 
French institutions—was constantly improving.

Industrial digitalization
Finally, the digitalization of every economic sector is gen-
erating ever more voluminous and exhaustive databases, 
which are accessed by a growing number of people, lead-
ing to a steady flow of new use cases for AI. Never has the 
world had so much data; and the dynamic shows no sign 
of abating, while numerous investments over the last ten 
years, particularly in the Internet of Things (IoT), continue 
to enrich databases. Data sources are consequently be-
coming increasingly numerous, and in qualitative terms, 
the share of non-structured data (videos, images, sounds, 
social networks, IoT, etc.) as a proportion of the total volume 
of available data has shot up over ten years, from less than 
10% in 2010 to 80% in 2020. And as the capabilities of AI 
have grown, so has its utility in every sector and every field. 
AI is no longer limited to a few highly specialized functions: 
today, it concerns the entire value chain.
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Global prospects and challenges for the development  
of AI in Europe

What does AI represent in today’s world?
AI represents a considerable economic opportunity, one 
that is still developing rapidly. With almost 40 billion dollars 
in private investments in 2019—a figure that rose fourfold 
between 2015 and 20191—AI is mobilizing a growing share 
of the world’s capital flows. Two thirds of these investments 
are taken up by five main areas of AI application:
•	 Marketing	and	creation	of	personalized	media	content	

(e.g.	targeted	advertising)
•	 Security,	cybersecurity	and	defense	(e.g.	facial	recognition	

for	video	surveillance	cameras)
•	 Health	and	education	(e.g.	identifying	patterns	in	re-

sponses	to	medical	treatment)
•	 Mobility	and	transportation	(e.g.	autonomous	driving	

technologies)
•	 Financial	sectors	and	asset	management

Europe in the race with the US & China
Europe is engaged in the AI race, for which it benefits from 
the involvement of its education systems and governments. 
Six million developers have already been trained in Europe, 
compared to 4 million in the USA2. The institutions are 
mobilizing, spearheaded by the European Commission, 
which has launched a 2.6 billion euro investment plan in 
AI and robotics.

Europe, however, has much ground to make up relative to 
China and the USA. They were the first to invest massively 
in AI, starting with the B2C3 sectors via the GAFAM (Google, 
Amazon, Facebook, Apple, Microsoft) and the BATX (Baidu, 
Alibaba, Tencent and Xiaomi). Europe’s slow start owes much 
to its less developed digital technology sector (on which AI 
depends), which accounts for less than 2% of GDP, com-
pared with more than 3% in the USA. As a result, Europe’s AI 
sector currently attracts just 10% of global private investment 
in AI, well behind China’s 30%, let alone the USA’s 50%.4 But 
Europe’s entrepreneurial dynamic suggests that a catch-up 
effect may now be at work: more than one-quarter of all AI 
startups are European, and investment in Europe’s digital 
sector multiplied by a factor of 4 between 2014 and 2019.

Promising prospects
Despite being slow to invest in AI for B2C, Europe has many 
strengths on which to draw. Rather then compete head-
to-head with the two AI giants, it can focus on the areas 
where it enjoys a strong competitive advantage. It has, for 
example, a growing number of digital hubs and a wealth of 
world-class research institutions.

The McKinsey Global Institute argues that Europe should 
focus on 5 key points:
1.	 Developing	a	Europe-wide	AI	ecosystem	of	startups	

and	deep	tech,	already	encouraged	by	the	acceleration	
of	government	action	in	favor	of	AI,	the	development	of	
digital	ecosystems,	and	the	growth	of	hubs.

2.	 Accelerating	digital	transformation	and	AI	innovation	
within	companies.	Currently,	US	firms	are	twice	as	likely	as	
their	European	counterparts	to	have	used	AI	to	transform	
their	business	model.

3.	 Creating	a	real	digital	single	market	in	Europe:	according	
to	the	McKinsey	Global	Institute,	Europe	can	become	the	
largest	digital	market	by	value	if	obstacles	to	cross-border	
cooperation	and	data	flows	are	removed.

4.	 Developing	research	and	education:	education	must	
remain	one	of	Europe’s	key	assets	to	meet	the	need	for	
talent	in	the	new	technologies	market.

5.	 Adapting	society	and	the	employment	market,	in	particu-
lar	to	support	continuous	training	in	digital	technologies.
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2.	FRANCE’S	STRENGTHS	IN	AI
The rapid rollout of skills and tools to accelerate AI 
implementation
France has unique advantages for accelerating the devel-
opment of Artificial Intelligence: a globally recognized talent 
pool, high-quality academic and research programs, widely 
published data sets, and the emergence of leading-edge 
technology. Europe’s three forefront research communities 
are French (CNRS, Paris-Saclay, Inria),5 and the country’s 
top universities and colleges have developed curricula of 
excellence in Data Science with the capacity to train more 
than 4,000 experts a year.6

The development of dedicated AI ecosystems
Vast multi-sector ecosystems are being developed to stim-
ulate innovation in France, bolstered by large-scale govern-

ment support in a range of fields (health, with the Health Data 
Hub, defense, etc.). Companies are also playing their part, 
by creating ecosystems dedicated to certain key domains 
such as agritech, aviation, transportation and mobility (e.g. 
Agdatahub, Skywise, Movin’On).

A prime European destination for AI investment
AI sector activities in France are accelerated by significant 
investment, combining state-organized support with back-
ing from global players in new technologies. France is also 
attractive when it comes to fundraising for startups, with 
727 million euros raised in 2019, a trend that has recently 
gathered speed: private investment in French startups has 
grown by a factor of six over the last five years.

France is building on its foundations to make its name  
in the world of AI

French manufacturers 
are developing AI-dedicated 
sector ecosystems

France is developing 
ecosystems to foster 

the growth of AI

Platforms are gearing up for data exchange 
and collaborative projects
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France has world-renowned talent
France has always enjoyed an international reputation for 
talent in mathematics and computer science. It ranks second 
in the number of Fields Medalists… just one place behind 
the USA. It also tops the table for the number of recipients 
of the prestigious European Research Council (ERC) Calls 
in computer science and mathematics.

In academia and the private sector alike, many AI experts 
showcase French achievements.

On the academic side, one finds several members of France’s 
Académie des Sciences, for example, such as wavelet spe-
cialist Stéphane Mallat, a professor at the Collège de France, 
Eric Moulines, a professor at École Polytechnique who set 
up the Statistics and Data Science course at Telecom Paris-
Tech, or Francis Bach, a researcher at Inria and recipient of 
a prestigious ERC Consolidator Grant in 2016.

Meanwhile, in the private sector, Facebook puts French 
talent at the forefront, with Yann LeCun (2019 Turing prize-
winner and professor at New York University) as its Chief 
AI Scientist and Jerôme Pesenti as its VP for AI.

Many French AI specialists also serve the public sector, such 
as Henri Verdier, France’s Ambassador for Digital Affairs, and 
Cédric Villani, Fields Medalist and author of a report on AI 
commissioned by the French government.

France’s AI research institutes are among Europe’s 
best
In France, which boasts the 4th largest pool of researchers 
in the world, more than 3,000 scientists are working on 
AI in some 70 laboratories belonging to the CNRS7 or to 
Inria8 —the undisputed European leaders—as well as in 
universities and colleges.

To meet the diverse challenges of AI, France has set up a 
national “AI for Humanity” strategy, coordinated by Inria, 
including a research component: the national AI research 
program. One of the flagship measures of the program is 
the creation of four “Interdisciplinary Artificial Intelligence 
Institutes” or “3IA”: “MIAI@Grenoble-Alpes” in Grenoble, “3IA 
Côte d’Azur” at Nice-Sophia Antipolis, “PRAIRIE” in Paris 
and “ANITI” in Toulouse (Exhibit 1). One of the objectives 
of the 3IAs is to develop interactions between AI and other 
disciplines, as exemplified by the cognitive and interactive 
robot developed by the CNRS at ANITI (Toulouse Artificial 
and Natural Intelligence Institute).

Finally, the Institut Polytechnique in Paris and HEC Paris have 
joined forces to create Hi! Paris, a center for data analytics 
and Artificial Intelligence for science, business and society 
(Exhibit 2), with support from major French business groups.

In 2018, France adopted a national Artificial Intelligence 
strategy, based on three pillars:
•	 The	development	of	one	of	the	best	talent	ecosystems	

(opening	4	institutes,	doubling	the	number	of	students	
trained	in	AI,	encouraging	strong	private	sector	involve-
ment)

•	 The	dissemination	of	AI	throughout	the	public	and	pri-
vate	sectors

•	 The	promotion	of	an	ethical,	human-centered	approach	
to	AI

The first pillar centers on the national AI research program, 
coordinated by Inria, which mobilizes a broad spectrum of 
research, with 4 interdisciplinary consortia dedicated to 
implementing the national strategy:
•	 ANITI	(Toulouse	Artificial	and	Natural	Intelligence	In-

stitute)
•	 MIAI	(Grenoble	Multidisciplinary	Institute	in	AI)
•	 PRAIRIE	(Paris	Artificial	Intelligence	Research	Institute)
•	 3IA	Côte	d’Azur	(Nice-Sophia	Antipolis	Technopole,	In-

terdisciplinary	Artificial	Intelligence	Institute)

Exhibit 1
France’s national AI research program is spearheaded by four institutes
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The top French universities and colleges offer 
graduate courses in AI
Leading French universities and colleges offer curricula of 
excellence in AI-related fields. At the Saclay campus, École 
Polytechnique has set up a graduate degree program in 
AI, in association with Inria, ENSTA ParisTech and Telecom 
ParisTech. Since 1996, the masters in Mathematics, Vision 
and Learning (MVA) at ENS Paris Saclay has, in cooperation 
with several academic partners, prepared students for work 
in research, development and innovation in mathemat-
ics applied to the processing of data, images and signals. 
Meanwhile, the masters in Business Analytics proposed by 
CentraleSupélec and ESSEC has risen to 4th place in the 
QS World Ranking in its field.

HEC Paris and École Polytechnique offer an MSc in Data 
Science for Business that equips students with a dual pro-
file as managers and data scientists, to make them into 
tomorrow’s leading data entrepreneurs, data managers or 
data consultants.

French universities propose numerous masters at the cut-
ting edge of education in AI, notable among them being 
“MoSIG - Artificial Intelligence and the Web” and “Natural 
and artificial cognition” at Grenoble.

Finally, the Institut Montaigne has recently launched an initia-
tive entitled Objectif IA,9 designed to provide free training in 
the fundamentals of AI for at least 500,000 people in France.

France has developed a data management strategy 
that favors the development of AI
In recent years France has developed a new strategy for 
managing its data. The “Open Data” policy of opening up 
and sharing public data has led to the development of the 
www.data.gouv.fr platform, providing free access to govern-
ment-held public data.

And French firms are developing new technologies 
at the cutting edge of innovation
Many new technologies at the cutting edge of innovation 
have emerged in France in recent years. While France is 
seen to be particularly advanced in topics touching on the 
Industrial Internet of Things, it is also gaining ground in 
several burgeoning fields such as cybersecurity. Thales, for 
example, has dedicated one of its principle divisions to this 
field, and the startup Sentryo exemplifies this French dyna-
mism with software for the surveillance of machine-to-ma-
chine networks.

Hi! Paris is a center of data analytics and Artificial Intelligence for science, 
business and society, founded in 2020 by the Institut Polytechnique de Paris 
(IP Paris) and HEC Paris, in collaboration with leading sector players: L’Oreal, 
Capgemini, Total, Kering and Rexel.

Hi! Paris focuses on three major areas:
•	 Multidisciplinary	research,	running	from	fundamental	research	on	AI	methods	

and	data	analysis	to	business	applications	in	every	sector,	and	touching	on	
all	the	societal	implications.

•	 Higher	education,	centered	on	research	and	industry,	to	steer	growth	in	AI	
capacities	and	data,	which	entails	a	massive	need	for	graduates	with	expertise	
in	data	science	and	in	management,	spread	across	all	sectors	of	the	economy.

•	 “Service”	oriented	innovation,	to	encourage	the	development	of	innovative	
AI	projects	and	startups.

Two key domains are covered, with strong differentiating power:
•	 Data	and	AI	for	business:	for	example	Industry	4.0,	with	its	sensors	and	ro-

bots,	will	optimize	productivity	still	further,	using	predictive	approaches	to	
anticipate	failures	and	malfunctions.

•	 Data	and	AI	for	society:	for	example	health,	where	AI	is	already	widely	used	
in	research	on	vaccines	and	innovative	medicines	or	as	a	decision	aid,	
particularly	in	the	analysis	of	medical	images	or	for	large-scale	studies	of	
treatment	response.

Exhibit 2
Hi! Paris—an interdisciplinary research institute dedicated to AI and data science
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The Python library scikit-learn—developed by numerous 
contributors, notably at Inria—contains the classic automated 
learning algorithms. It is one of the driving forces behind 
the rise of AI, providing access to machine learning for a 
broad public by offering simple but effective open-source 
learning solutions (Exhibit 3).

France has also been rethinking its ministerial structures 
to favor the development of AI. The national AI strategy, 
announced by President Macron in March 2018, is funded 
by a budget of 1.5 billion euros over five years. Its aim is to 
enhance France’s attractiveness for talent and investment, 

to disseminate AI technologies, and to propose an ethical 
model that reconciles innovation with the protection of 
rights. This strategy calls for a nationally consistent effort at 
multiple levels. In 2020, the French Prime Minister appointed 
Renaud Vedel to act as National AI Coordinator, harmonizing 
inter-ministerial action to deliver the national strategy.

Exhibit 3 
A benchmark machine learning platform is made available in open source

Initially launched in 2007 by members of the Python scientific 
community, the scikit-learn project10 came to prominence in 
the context of research into functional brain imaging carried 
out by the PARIETAL project team at Inria.

A first version of the platform was released on 1 February 
2010. Scikit-learn is the first open source machine learning 
solution to be maintained by a research community. By pro-
viding an effective, easy-to-use tool, well documented with 
hundreds of examples, scikit-learn has helped to democratize 
statistical learning as a basic principle of the AI revolution.

Scikit-learn has enabled statistical learning to be used in 
all of the experimental sciences, from chemistry to physics 
to biology, as well as in numerous industrial applications.

180+
statistical learning models 
brought together

25,000 
citations on Google Scholar 
since 2012, including 8,200  
in 2019 alone
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Companies at the cutting 
edge of AI innovation

A pro-AI data 
management strategy 

Top-flight 
education in AI 

AI research institutes 
among the best in Europe

Globally 
renowned talent

AI-dedicated ecosystems already in place

France is developing ecosystems to foster 
the growth of AI
Many public and private initiatives have been launched in 
France to encourage the development of AI. Firstly, the state 
has played a federating role by defining a national strategy 
and coordinating the French AI sector. A number of hubs 
have been created to foster the growth of AI in France, such 
as Hub France IA and France is AI, which seek to federate 
all of France’s AI actors. Hub France IA comprises 8 large 
groups, some forty SMEs and startups, colleges and re-
search laboratories. Another example, Women in AI, is an 
NGO working for a more inclusive AI.

Platforms are gearing up for data exchange 
and collaborative projects
In certain sectors, public and private actors are working 
together to create vast platforms of data critical to the de-
velopment of AI-based projects.

The Health Data Hub (Exhibit 4), officially launched at the 
end of 2019, unites large databases relating to reimburse-
ments for medical treatments and procedures, making the 
data available in secure and anonymised form to health 
and research professionals conducting projects of public 
interest, so that they can use it to innovate and optimize 
healthcare, or to develop new tools. At the beginning of 2020, 
the Health Data Hub was commissioned by the government 
to collect a broad range of data on Covid-19 to facilitate 
public-interest research linked to the current pandemic, in 
support of a dozen different projects.

In the agritech sector, Agdatahub aims to offer digital tools 
and propose advisory services to farmers, and to provide 
them with better support in using digital and AI. Launched 
in partnership with Dassault Systèmes, the French startup 
Dawex and Orange Business Services, Agdatahub facili-
tates the development of digital projects in areas such as 
traceability, yield monitoring and predictive analysis. Data 
from different farms and from operations upstream of the 
sector can be fed into AI models, informing new services 
that are useful to farmers and consumers alike.

Large corporations are also mobilizing, such as Airbus, fol-
lowing the initiative of Skywise (Exhibit 6), the main open 
data platform for the aviation industry, which encompasses 
an ecosystem of over 100 airlines.

Powerful calculation tools, such as France’s GENCI (Grand 
Équipement National de Calcul Intensif ), can be used to 
speed the processing of large quantities of data in the ser-
vice of innovation. As from April 2020, priority access to two 
supercomputers has been granted for European research 
teams working on Covid-19 epidemiological studies.

French manufacturers are developing AI-dedicated 
sector ecosystems
AI requires both multiple skills and a strong capacity for 
innovation. Bringing together actors from different horizons 
(startups, research bodies, manufacturers, etc.) makes it 
possible to respond to these needs and to facilitate the 
emergence, and success, of innovative projects.
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Exhibit 4
The Health Data Hub provides the chance to revolutionize care pathways by using AI

Exhibit 5
Skywise is the leading Enterprise Data Platform for the aviation industry

The Health Data Hub (HDH)11 was created to accelerate 
the use of AI in healthcare. Previously reserved for research 
purposes, the data is now available to enable project de-
velopers to build customized health solutions, connected 
patient monitoring, and diagnosis assistance.

In the context of the fight against the Covid-19 pandemic, the 
goal of the Health Data Hub is to facilitate epidemiological 
research and the development of intelligent tools. The fol-
lowing are just four of the many Health Data Hub projects:
•	 Frog Covid, a	project	that	uses	AI	to	identify	risk	factors	

and	predict	the	needs	of	people	receiving	intensive	care	
after	infection	with	Covid-19.

•	 CoviSAS uses	AI	to	assess	the	prevalence	of	severe	
forms	of	Covid-19	in	patients	with	Obstructive	Sleep	
Apnea	Syndrome	(OSAS),	and	identify	combinations	of	
associated	comorbidities	that	lead	to	higher	rates	of	ICU	
admission	or	mortality.

•	 DeepSarc seeks	to	identify	the	best	therapeutic	regimens	
for	sarcoma	treatment	by	mobilizing	a	very	extensive	
French	database.

•	 Daicap	is	working	on	the	development	of	an	AI-based	
tool	to	help	interpret	MRI	prostate	scans	in	order	to	detect	
and	characterize	prostate	cancers.

Created with the vision to connect the aviation industry and 
accelerate its digital transformation, Skywise is an open 
data platform that connects both in-flight, engineering and 
operational data in an analytic-rich environment. 

At its heart, Skywise is about making the right information 
available at the right time for the right users. It leverages 

the massive amount of data previously locked in company 
and functional silos across the industry, to create value for 
all of its players.
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Exhibit 6
France’s Defense Innovation Agency is creating an ecosystem to promote the development of AI uses

How the government is developing a trusted, sovereign 
platform…

The ARTEMIS project (for ARchitecture de Traitement et 
d’Exploitation Massive de l’Information multi-Sources) aims 
to equip the Ministry of the Armed Forces with a secure and 
sovereign core technology for the massive processing of AI 
algorithms and data to meet defense needs. It will provide 
a controlled and auditable architecture, open to the French 
and European industrial ecosystem.

This infostructure prioritizes the use of open-source compo-
nents, while guaranteeing their security and the development 
of functionalities that cater to the specific needs of the Armed 
Forces Ministry. A first set of use case demonstrators, se-
lected for their operational interest and diversity, has already 
been developed: “Aid for the mining of massive, heteroge-
neous data”, “Armed forces health monitoring”, “Maintenance”, 
“Maritime situation monitoring” and “Cybersecurity”.

ARTEMIS will be a development environment to support 
innovation, giving government users and partners (startups, 
SMEs, DSPs) the tools to develop and integrate new modules 
and applications efficiently, in the form of a development 
and integration kit.

ARTEMIS adopts an incremental approach, as part of an 
innovation partnership. Interim versions of the ARTEMIS 
demonstrators, produced partly by Thales and Sopra-Steria 
and partly by Atos/Bull in conjunction with Capgemini, are 
currently being tested in several pilot deployments within 
the Armed Forces Ministry.

“The platform we are developing includes security features 
that are being spearheaded by the defense sector, but the 
advances it embodies will feed through to all highly sensitive 
systems, in the public and private sectors” 

Michaël Krajecki—AI Project Director for the Ministry of the 
Armed Forces.

Data
•	 True	data	from	the	national	health	system
•	 Collaboration	of	the	French	armed	forces	with	the	

National	health	insurance	fund	for	the	creation	of	a	
fictitious	dataset	for	qualification	of	the	system

•	 Collaboration	of	the	industrial	competitors	with	
startups	for	the	creation	of	a	training	dataset

•	 Human	resources	data	impacting	health	
from	the	French	armed	forces

Tools
•	 Security	and	access	rights	

management
•	 Databases
•	 Data	science/AI
•	 Web	services
•	 Mapping
•	 Timelines
•	 Statistical	views

Innovations
•	 Possibility	to	access	and	link		

new	database
•	 Exploitation/building	of	wiki	

related	to	health	data
•	 Big	data	and	AI	in	health		

as	daily	work	tool
•	 Prediction

Value / products
•	 Simple	and	quick	requests
•	 Data	visualization	adapted	to	big	data	

and	AI
•	 Enhancement	of	cohort	or	path	studies
•	 Easy	dashboards	and	automatic	alerts	

from	complex	data	architecture
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Accelerated fundraising for 
French startups that use AI

Global tech leaders are investing 
massively in AI in France

State support for the development 
of an AI ecosystem in France

France’s AI strategy, with the “AI for Humanity” program, 
seeks to encourage the creation of dedicated ecosystems. 
In line with this vision, 16 major French companies from the 
manufacturing and service sectors have signed a manifesto 
for AI, which has also been co-signed by the Minister for 
the Economy. This ambitious road map involves, among 
other projects, the sharing of research laboratories between 
signatories to the manifesto and their academic partners, 
with the signatories providing support for academic courses.

The Ministry of the Armed Forces, to ensure France’s sov-
ereignty and the operational superiority of its military, has 
set up weapon programs designed to build on upstream 
research and capture innovation at the earliest stage.

Artificial Intelligence, after all, is a “dual-use” technology, 
with a host of applications in defense systems (autonomous 
navigation, planning, decision support, soldier health, etc.). 
For several years already, the Ministry of the Armed Forces 
has been developing its relations with the French AI research 
community and supporting work that might give rise to new 

technologies of interest for the military. The Artemis program 
(Exhibit 5), for example, involves a wide range of actors in 
addressing the issues encountered by the defense sector.

The program has borne early fruit, in the form of a smart 
health monitoring solution for the armed forces.

The Movin’On Summit on future mobility, created and in-
spired by Michelin, brings together leaders from industry and 
the public sector to generate ideas and initiatives around 
the use of innovative technologies (with AI now firmly on 
the agenda) to solve mobility-related problems.

As innovation often emerges from young companies, the 
major players of the French economy have been quick to 
approach startups in order to co-construct ecosystems, 
along the lines of the Kamet initiative, launched by Axa. This 
startup factory, launched in 2016, aims to support entrepre-
neurial projects working on breakthrough innovations. One 
of Kamet’s success stories is the robo-advisor Anorak, which 
uses AI to improve the customer experience in purchasing 
life insurance. 

A prime European destination for AI investments 
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2015 2016 2017 2018 2019

1 461

2 130

5 056

Germany

France

UK

Global tech leaders are investing massively in AI 
in France
In recent years Artificial Intelligence related activities have 
grown apace in France, resulting in significant investments 
being made by the global tech majors. This has in large part 
been facilitated by the introduction of government-backed 
incentives.

Six of the largest global tech firms (Samsung, Microsoft, 
Google, IBM, Facebook and Huawei) have invested in AI 
in France over the past two years. IBM has decided to pilot 
its new “BAI with Watson” project in France between now 
and 2021, an initiative designed to assist companies in the 
integration of its solutions, and which will mobilize a team 
of some 400 people. Other technology firms have also 
chosen France as a hub for R&D in AI: Criteo decided to 
invest 20 million euros in the creation of its AI R&D center in 
2018, while Fujitsu has invested 50 million euros to develop 
digital innovation in France through a partnership with Inria. 
Meanwhile, on the fringes of the Choose France Summit, 
Mastercard has announced the launch of a 15 million-euro 
“Digital Country Partnership” with the French government 
by 2023, including an AI pillar.

Acceleration in fundraising for French startups 
using AI
With 727 million dollars raised in 2019, France enjoys an 
excellent position in terms of fundraising for startups. Ac-
cording to the AI Index produced by Stanford University in 
collaboration with the McKinsey Global Institute (MGI), the 

country is ranked 6th in the world for the amount of private 
investment received by its startups in 2019.

At the European level, France ranks 2nd (with 2,130 million 
dollars) behind the United Kingdom (5,056 million dollars), 
but displays the fastest growth over the last five years (534% 
vs. 436% for the UK). Finally, the number of startups ben-
efiting from these investments in 2019 (108) was the 4th 
highest after the USA (1,066), China (348) and the UK (171).

More widely, France’s attractiveness as an “incubator” has 
stimulated growth in its AI ecosystem, from 180 startups in 
2016 to more than 660 startups today. A number of inno-
vative business models that leverage the power of Artificial 
Intelligence were initially developed in France, such as Meero, 
Wynd, Mirakl, Shift Technology, Dataiku or Criteo.

In other sectors, notably health, France has seen strong 
growth in startups with AI-based innovation models. Owkin, 
for example, which has already raised over 74 million dollars, 
uses AI to improve medical research and the prediction of 
cancer evolution, and to make progress in personalized 
medicine Cardiologs, which has already raised over 23 
million dollars, uses AI to increase the precision of cardiac 
diagnostic tests; Therapixel, which has raised 5 million eu-
ros, uses an AI solution (MammoScreen) to improve breast 
cancer screening; and Therapanacea, which has raised over 
4 million dollars, uses AI to enhance the effectiveness and 
safety of radiotherapy.

Total investment in AI startups in the UK, France and Germany.  
AI Index: Stanford and the McKinsey Global Institute.
Millions of US dollars
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State support for the development of an AI 
ecosystem in France
France’s attractiveness to foreign investors owes a great deal 
to government-backed incentives introduced several years 
ago and, recently, to more targeted state support.

Investments in AI by businesses and the various types of 
fund in France build primarily on public instruments that 
promote R&D in general.

Foremost among these is the Credit d’Impôt Recherche (CIR) 
or research tax credit, which offers a tax reduction calcu-
lated on the basis of companies’ R&D spending, allowing 
them to deduct 30% of their expenditure on R&D projects 
from their tax bill. This mechanism represents a “tax break 
of around 6 billion euros”.

The Credit d’Impôt Innovation (CII), meanwhile, is designed 
to support SMEs that earmark spending for innovation.

The most recent initiative is the annual Choose France 
Summit, which seeks to promote France’s attractiveness 
and encourage foreign investment in the French regions. 
Every year, the summit provides an opportunity for the 
government to reinforce the visibility and attractiveness 
of French Tech through targeted instruments (expanding 
the French Tech Visa to foreign startups based in France, 
a subscription voucher scheme for business creation, etc.).

Since 2018 and the publication of the Villani report, better 
targeted and better funded initiatives have been launched, 
at national and regional level, in support of existing actions 
aimed at attracting private investment.

At the national level, the government now wants to be a 
driving force in the development of France’s AI ecosystem. 
A nationwide plan has been put in place, designed to attract 
and retain the best researchers, and ring-fencing 1.5 billion 
euros in investments for that purpose by 2022. Meanwhile, 
a “Deep Tech” plan worth 1.3 billion euros between now and 
2023, with AI as one of its key strands, has been launched 
by the public investment bank Bpifrance. This appropriation 
should help leverage total funding of 5 billion in support of 
startups.

The central government is supported by the regional gov-
ernments in this major investment effort to make France 
a leader in Artificial Intelligence in the years to come. The 
Grand-Est region, for example, launched a digital plan in 
2019, engaging 350 million euros over 5 years, with AI as 
one of the key strands. The Paris region, meanwhile, has 
defined an “AI 2021” plan with an annual budget of over 20 
million euros.
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Map of the French ecosystem of startups specializing in AI by France Digitale
November 2020

Manufacturing/logistics/supply chain AdTECH

Agritechenergy

industries

Hr/legal Sales/marketing Security/fraud Business/predictive intelligence 

AI for business

Fintech/assurtech

platforms/tools

proffesionalpersonal 

Transportation/ Infrastructure/ Cities 

Healthcare/pharma

E-Commerce/Retail 

BIG data/machine learning otherVision/audio/image Natural language

Hardware/processing

Customer support

MAPPING AI - 2020

Agents

Robotics Hardware + Software

Platforms
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3.	FRANCE,	AN	AI	POWERHOUSE

Developing innovative use cases in high-potential fields
Innovative applications of Artificial Intelligence are emerging 
in France in every field. But four sectors are particularly 
advanced when it comes to using AI at scale:
•	 Security and Defense,	with	the	development	of	advanced	

military	applications,	and	also	with	the	generalization	of	
cybersecurity	uses

•	 Transportation and Mobility, particularly	with	the	accel-
eration	of	investments	in	different	types	of	autonomous	
vehicle

•	 Health, where	personalized	medicine	and	continuous	
patient	monitoring	are	rapidly	evolving	areas

•	 Banking and Insurance, with	the	growing	use	of	Artificial	
Intelligence	in	customer	interactions,	as	well	as	in	fraud	
detection

One also observes more general challenges evoked in nu-
merous innovations, challenges for which AI offers a solution. 
These concern a wide range of traditional industries: Oper-
ations 4.0, with applications that are revolutionizing modes 
of production and distribution for many manufacturers, and 
sustainable development, for which AI proposes energy 
efficiency gains and supports new modes of consumption.

In every sector, it is clear that France possesses not only ad-
vanced innovation projects that promise real breakthroughs, 
but also programs that employ AI, going well beyond the 
research stage into concrete initiatives rolled out at scale. 
New AI use cases are coming into being as research moves 
forward on new projects, which are set to become tomor-
row’s applications (see box).

AI in France: A continuous flow of concrete innovations, supported by constant research 

Innovations in development 
Neurological rehabilitation of patients

Optimizing the carbon footprint of tires

Enhanced autopilot

Driverless luggage tugs

Augmented artistic creation

Optimizing the production line experience

Rethinking the food chain from field to fork

New breakthrough applications
The brain of the plane of the future

Collaborative combat

Reinventing clinical trials

The development of a collaborative robot

Large-scale uses
Stronger and smarter cybersecurity systems

Proactive surveillance of maritime zones 

Optimizing transport flows

Fighting fraud

Improving the user experience 

Personalizing products and services

Detecting transport hazards

Optimized supply chains

Predictive maintenance for transport

Optimizing power production and the energy mix

Optimizing infrastructure consumption
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Security and Defense  
The Security and Defense sector is showing a growing in-
terest in Artificial Intelligence, and military applications are 
being developed to give military leaders and other strate-
gists significant operational superiority. Among the many 
objectives, improved recognition and detection of threats 
and targets features strongly, as does the optimization of 
operational processes, with better anticipation of enemy 
movements. Synergies between AI, robotics, augmented 
reality and the Internet of Things are set to play a key role 
in ensuring the operational superiority of tomorrow’s armed 
forces.

The military could hardly pass over such useful assets: the 
Ministry of the Armed Forces has produced an Artificial 
Intelligence strategy document, as well as a roadmap for 

adopting these new technologies, exploring different lines 
of research such as collaborative combat and cybersecurity.

Cybersecurity is also a concern for industrial players, who are 
faced with increasingly numerous and ever more complex 
attacks (DDoS, ransomware, etc.). In this context, the mas-
sive data analysis made possible by AI helps to drastically 
reduce detection times in the event of attack, and to identify 
its source with precision.

Armed Forces Ministry
AI for increased operational effectiveness

Exhibit 7

Armed Forces Ministry
Automated detection of maritime 
anomalies

Exhibit 9

CNRS
Stronger, smarter 
cybersecurity systems

Exhibit 8

Examples of what AI has to offer
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Exhibit 8 
Stronger, smarter cybersecurity systems developed by research 

Exhibit 7
Artificial Intelligence to reinforce the operational effectiveness of land forces 

AI makes it possible to understand, 
decide and act faster than the enemy, 
for better protection from hostile action. 
Collaborative combat modules for land 
forces are integrated into Scorpion ar-
mored vehicles. The air component is 
based on very close interaction with 
an AI assistant for mission planning, 
sensor management, etc.

Capabilities based on networked organizations allow for faster and more reliable information sharing, thus 
reducing the time between the detection of a signal and the neutralization of a threat.

This solution relies on augmented reality data displays, integrated into Scorpion vehicles and military aircraft 
cockpits.

French research is continuously developing cutting-edge 
cybersecurity solutions based on AI. The CNRS is devel-
oping innovations, such as its “Gorille” solution, to detect 
advanced computer threats—malware, ransomware, or 
spyware—against IT infrastructures, including the Internet 
of Things and industrial control systems.

Morphological analysis—at the heart of the technological 
model explored by the CNRS—extracts the behavioral char-
acteristics of applications. An AI engine then detects any 
threatening behaviors. A rapid “reverse analysis” can then 
be run to identify the authors and detect unknown threats.

“Gorille” is developed by the CNRS and the University of 
Lorraine at the High Security Lab, a cybersecurity research 
platform in a class of its own. This initiative is also part of 
the European Concordia project and the CNRS Security 
Group. Today, “Gorille” is the technical engine of the startup 
Cyber-Detect.
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Exhibit 9

Automated maritime anomaly detection

ANAlyses d’Incohérences en Situations maritimes (ANAIS) is an innovative and 
collaborative government project designed to better aggregate, analyze and 
share global maritime data with a community of partners (from government, 
industry, and academia).

The goal is to develop maritime AI for the benefit of the whole community of 
partners (e.g. environment, sea operations). The tool combines great agility with 
a solid understanding of end user needs and optimal cost control.

The project was made possible by deploying an international multi-competency 
team (government, industry, academia). 
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Air France
The first autonomous vehicle 

dedicated to luggage transport

Exhibit 11

Michelin
Using AI to develop and test more 
efficient tires

Exhibit 14

Orange – Thales
Video surveillance augmented 
by automated detection of 
hazardous situations

Exhibit 10

Airbus
The autopilot of the future, handling takeoff 
and landing

Exhibit 12

Thales
AI as co-pilot

Exhibit 13

Examples of what AI has to offer

Transportation and mobility
The ambitions for Artificial Intelligence in the field of mobility 
and transportation are anything but modest: in the future, 
it is hoped, AI will help unblock traffic, improve safety, and 
optimize logistics flows. But all expectations seem to be 
focused on three fields of application: driverless vehicles, 
sustainable modes of transportation (with a smaller carbon 
footprint), and mobility solutions to combat congestion.

By way of example, the Paris region has provided a 57 
million-euro innovation fund to cover the “Plan to combat 
traffic jams and change road usage”. The region is partici-
pating in the financing of the connected and autonomous 
vehicle test center set up by a private group, UTAC-CERAM, 
a project that will make the Île de France one of Europe’s 
best equipped regions in this sector. Finally, the region 
has signed a partnership agreement with the VEDECOM 
Institute and France’s Institute for Energy Transition (ITE) 
to pursue research into both aspects of “connected and 
autonomous vehicles”: their driverless capabilities (modeling 
interactions between different road users, identifying safety 
scenarios, statistics on the occurrence of life-threatening 

situations) and their connectivity needs (optimizing energy 
consumption, securing communications between vehicles 
and infrastructures, testing the reliability of battery packs).

AI also enables optimized flow management. Ween, for 
example, proposes to optimize fleet management via its AI 
platform, using the schedules of the individual drivers and 
geolocation data in real time. Likewise, Vinci Autoroutes 
now uses AI-based video image recognition models which, 
combined with transaction data, can detect accidents in 
real time and anticipate congestion.
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Exhibit 10
Video surveillance augmented by automated detection of hazardous situations 

An artificial neural network has been tested in the laboratory 
to detect violent behaviors and distinguish them from other 
types of behavior (for example a fight, as opposed to some-
body making their way through the crowd to board a train).

The algorithm used is based on real-time analysis of video 
surveillance images from critical infrastructure hubs (stations, 
airports, etc.) and public transportation. A development is 
currently under way to detect other types of behavior, notably 
crowd movements, or objects being passed from hand to hand.

This solution facilitates the work of the video surveillance operators. When the algorithm detects violent be-
havior, the camera ID and the corresponding image are displayed on the control center multi-screen system 
and the situation is flagged up to alert the operators. The algorithm used presents a very low false alarm rate: 
a key factor in the credibility of the system, ensuring that operators continue to pay attention to alerts.

The algorithm was developed in a laboratory shared with the CEA12.  It was also created in collaboration with 
the Parisian and national rail operators—the RATP and the SNCF—in particular to determine what should be 
considered violent behavior.

Exhibit 11
The first autonomous vehicle dedicated to luggage transport 

At Toulouse-Blagnac airport, Air France is experimenting with 
the prototype of the world’s first autonomous luggage tug, a 
driverless vehicle that shuttles between the aircraft and the 
airline’s luggage handling facilities. The test is conducted 
under real traffic and working conditions, with real luggage.

The tug moves by itself, thanks to AI and an array of dif-
ferent sensors (LiDAR, cameras, etc.) that enable it to spot 
obstacles at 360° and to dialogue with traffic lights. Due to 
regulatory constraints, a safety operator constantly monitors 
the vehicle’s movements and can regain control in the event 
of an emergency.

The vehicle is fully electric and capable of towing 25 tons of 
luggage. Ultimately, this type of vehicle could make logistics 
flows at major airports safer and more efficient, for example 
by connecting to the information system in order to know 
where to drop off the luggage, or to calculate the best route 
in response to traffic conditions. 
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Exhibit 12
The autopilot of the future, able to handle takeoff and landing

In 2020, two years after the launch of the Autonomous 
Taxi, Take-Off and Landing (ATTOL) project, Airbus pulled 
off a world first with the maiden test flight of an A350 that 
completed a taxi-takeoff-landing sequence based entirely 
on image processing algorithms.

Artificial Intelligence technologies—and machine learning 
algorithms in particular—played a key role in achieving this 
milestone.

The long-term objective is to enable pilots to focus more 
on strategic decision-making and mission management. These developments contribute to the continuous 
improvement of operational safety while reducing pilot workload. Ultimately they will open the way for improve-
ments in air traffic management and the optimization of future single-pilot operations. 

Exhibit 13
AI, the co-pilot in the aircraft of the future

PureFlyt is the flight management system of the future. 
Available from 2024, it will enable better decision-making 
to improve aircraft performance and responsiveness during 
the complex takeoff and landing phases. It will also enable 
the aircraft’s trajectory to be continuously monitored and 
adjusted, in order to optimize flights, reduce fuel consump-
tion and improve passenger comfort.

Decisions made by AI are based on more information than 
conventional decisions, allowing alternative trajectories to be 
calculated in real time in order to react rapidly to a change 
of plan or other constraint.

One of PureFlyt’s distinctive innovations is that the AI uses 
public data such as weather reports.

PureFlyt is based on very advanced AI technology capa-
bilities and has accumulated unparalleled experience by 
simulating 2 billion test scenarios, equivalent to 100 million 
flying hours. 
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Exhibit 14
More efficient tires thanks to AI 

Michelin’s leadership is based on a century of 
investment to understand the physics of tires, and 
on extensive testing of every prototype. Michelin 
now has a new technology to provide more ac-
curate additional information based on historical 
and test data: AI.

By combining physical testing and data science to 
simulate their tires’ material, technical and indus-
trial performance, Michelin aims to achieve several 
things: optimizing R&D costs; reducing time-
to-market for innovations; improving end-user 
safety; and reducing the carbon footprint of the 
finished product by improving its qualities (rolling 
resistance, service life) still further.

This use of AI was made possible thanks to collaboration between the firm’s internal R&D teams and their 
ecosystem, in particular the AI Chair at ENS Saclay and the technological research institute System X. 
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Health
Healthcare generates a large volume of data, in line with 
the number of patients treated and tests performed every 
year. This significant volume of information, both precious 
and sensitive, gives AI an ever more strategic role to play in 
the necessary and proportional processing of health data. 
The data can be used to adjust public policies, as we have 
seen in the management of the Covid-19 pandemic, but 
also to favor the emergence and improvement of medical 
treatments dispensed by private actors. Whether in patient 
monitoring, diagnostic aids or predictive treatments, Artificial 
Intelligence is bringing about a significant reorganization 
of patient care. In March 2020, as part of the fight against 
Covid-19, Inria set up a mission to coordinate the mobili-
zation of the institute’s resources in the fight against the 
disease. The Inria teams are working in collaboration with 
the Paris hospital network AP-HP, for example, to develop 
tools based on AI techniques, designed to ensure constant 
monitoring of Covid-19 patient flows through all of the AP-
HP’s 39 hospitals. Likewise, in close collaboration with the 
University Hospital of Rennes, these tools employ virtual 

reality in the rehabilitation of Covid-19 patients. Elsewhere, 
Inria is working on a project to use deep learning to predict 
the evolution of the disease based on CT chest scan images 
and clinical data recorded during patient admission. More 
generally, since 2007 France has collected a large amount 
of data from health insurance schemes. Thanks to this 
collection effort, the country now has a unique advantage 
in the development of AI for healthcare, as attested by the 
opening in 2019 of the “Health Data Hub” by the Ministry of 
Health, with a platform that will multiply the opportunities 
to exploit real-life data and a mission that clearly promotes 
the development of AI.

Research
Improving and optimizing clinical trials

Identifying genetic signatures 

Finding new treatments

Prevention
Identification of disease transmission modes, 
epidemiological research 

Smart patient monitoring

Real-time pharmacovigilance 

Diagnostic support

Healthcare
Personalized medicine based on 

patient profile and history

Automated health alerts

Thales / Armed Forces Ministry
AI helping radiologists to diagnose Covid-

19 from chest scans

Exhibit 17

CNRS / INRIA
Reinventing and improving 
clinical trials through AI

Exhibit 16

INRIA
AI for the rehabilitation 

of patients suffering 
from neurological disorders

Exhibit 15

Examples of what AI has to offer
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Exhibit 15
AI for the rehabilitation of patients suffering from neurological disorders

The prototype interface for paralyzed patients 
benefits from improved human-machine inter-
action thanks to new brain data analysis tools.

The quality and speed of recovery can be im-
proved, while at the same time reducing so-
cio-economic costs, and advancing our under-
standing of the biological mechanisms of neuronal 
plasticity.

These advances rely on advanced neuroimaging 
platforms, powerful machine learning tools, and a 
multidisciplinary effort involving both engineers 
and neurologists. 

Exhibit 16
Reinventing and improving clinical trials with AI 

Advanced AI technologies are assisting pharmaceutical and biotech players in developing clinical trials and 
improving the chances of targeting the right patients, in particular for neurodegenerative diseases affecting the 
brain. The algorithm relies primarily on the ability to accurately simulate disease progression at the individual 
patient level and display it on personalized dashboards.

The solution draws on numerous features and data such as 
imaging and clinical information to track and monitor the effect 
of a drug at the individual level. It can detect which patients 
benefit from more conclusive effects in clinical trials, revealing 
which factors are most affected by the drug.

The algorithm relies on an open-source community and on 
patented mathematical innovations. Promising contacts have 
been established with investors, industrialists and biotechs, 
and some initial contracts have already been signed. The team 
also benefits from a highly structured academic and industrial 
ecosystem.
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Exhibit 17
AI helping radiologists to diagnose Covid-19 from chest scans

Thales, assisted by the Defense Innovation Agency and in collaboration with NEHS Digital, has developed an 
Artificial Intelligence-based solution that enables healthcare professionals to establish a preliminary diagnosis 
by analyzing lung scan images.

The solution aims to improve the care delivered by enabling medical teams to improve their patient manage-
ment and prioritize cases based on actual medical urgency.

This project benefits from Thales’ long-term expertise in radiology and digital technologies, and from NEHS 
Digital’s strong presence in French hospitals, deploying dedicated telemedicine solutions.

This large-scale project truly sets a precedent in the management of imminent pathologies; it represents one of 
the first steps towards supporting radiological practice with AI in the context of Covid-19. It could be replicated 
for other pathologies in the near future.
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Banking and insurance 
From front office through to back, every banking, finance and 
insurance business is impacted by the potential applications 
of Artificial Intelligence. Conversational agents, learning 
software for advisor decision-making, automated trading… 
AI is out to improve customer knowledge and compliance, 
the cornerstone of trust between any financial institution 
and its stakeholders.

Current fraud detection and anti-money laundering systems 
can be improved by AI and learning algorithms which, when 
properly configured, outperform humans in their detection 
capabilities.

In trading activities, a significant share of transactions is 
handled by algorithms with high-frequency micro-arbitrage. 
If it can be squared with the regulators, embedded AI could 
also improve algorithmic trading.

In retail banking and the insurance world, customer experi-
ence and product recommendation are essential activities, 
requiring very precise use of available customer information. 
To this end, AI systems can detect meaningful events in bank 
accounts or in the life of the customer.

.

Customer management
AI to improve fraud detection 
and prevention

Exhibit 18

Products and services
Personalized recommendation 

of banking or insurance products

Detection of “brittle” customers 
likely to terminate their contracts

Smart targeting of potential 
cross-sell customers

Customer experience 
AI to facilitate the reading 
of bank statements

Exhibit 19

IA

Examples of what AI has to offer
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Exhibit 18
AI to improve fraud detection and prevention 

Initially created to support fraud detection and the associated investigations, AXA Sherlock intelligently eval-
uates suspect claims flagged up to experts in specialist teams.

The solution has three main uses:
•	 Fraud	detection:	spotting	known	or	new	patterns	of	fraud	thanks	to	AI	and	machine	learning
•	 Fraud	investigation:	constructing	and	visualizing	fraud-related	networks	and	connections
•	 Monitor	and	improve:	tracking	activities	and	the	savings	achieved

Already rolled out in France, Italy and China, Sherlock strengthens the fight against fraud, and optimizes the time 
spent by specialists, while pursuing continuous improvement through ongoing co-development of the solution. 

Exhibit 19
AI to facilitate the reading of bank statements

Transaction statements in banking applications or in online customer spaces 
can be poorly presented and hard to understand.

Orange Bank offers an AI-based system that can enrich transaction statements 
with additional information for increased readability and a better user experi-
ence. The system matches each transaction up with images, URLs, or contact 
information in real time.

Customer satisfaction is consequently improved, ensuring greater customer 
loyalty. This system also helps to detect fraud attempts.

The AI for this solution uses text mining and deep learning to associate a specific 
vendor (restaurant, store, etc.) with each transaction.
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Operations 4.0
The benefits of AI applied to the world of industry are nu-
merous: higher productivity, process automation, safer and 
more secure factories.

With predictive maintenance—based on the combination 
of IoT (sensors, cameras, microphones, etc.) and Artificial 
Intelligence—the status of each machine can be known at 
any time, the aim being to be able to spot signs of fatigue in 
certain parts and replace them before they fail, thus reducing, 
or at least anticipating, sudden shutdowns in production.

Production line optimization is another key concern for man-
ufacturers, especially when it comes to demand forecasting, 
which presupposes an ability to optimize the configuration 
of the production tools over time.

 

This is one of the main operational objectives for the factory 
of the future. And this gain in agility is today within reach, 
thanks to the implementation of ultra-connected ecosystems.

By detecting low-level signals, Artificial Intelligence can es-
timate customer demand and send instructions to factories 
to step up or cut back production. Managers are becoming 
aware of the ROI potential of an optimized supply chain, with 
the supply chain becoming a competitiveness factor in its 
own right. Thanks to AI, it is now possible to avoid potential 
breaks in the production chain and to analyze the location 
and condition of transported goods in real time.

Finally, new AI use cases are coming into view for Industry 
4.0 through automated simulations, with the development 
of digital twins.

AI and augmented reality to assist 
production teams 

Exhibit 21

ProductionServices and 
maintenance

AI for smarter end-to-end 
supply chain optimization 

Distribution 
et logisticsInfrastructure maintenance 

assisted by intelligent video 
analysis

Exhibit 22

Next-generation predictive 
maintenance, with up to 24,000 
sensors per aircraft

Exhibit 20

Examples of what AI has to offer
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Exhibit 20
Next-generation predictive maintenance: up to 24,000 sensors per aircraft

Predictive maintenance helps avoid unnecessary maintenance work, and optimizes the planning of the work 
that is required, so as to ensure better aircraft safety. An AI-based solution is already being used by Air France-
KLM for its fleet, as well as by of other airlines.

Not only does it improve reliability and safety, it also reduces technical downtime, optimizes maintenance costs, 
and maximizes the operational availability of each aircraft.

An AI model has been developed in-house, based on the analysis of multiple data. For an Airbus A380, for 
example the data is collected by 24,000 sensors and recorded at 4 Hz, generating 1.6 GB per flight. 

Exhibit 21
Digital Manufacturing: new technologies to assist production teams

Production line operators are at the heart of Michelin’s digital transformation. The 
Group is banking on the potential of its people, coupled with digital technologies, 
to enhance the performance of its plants. These technologies must above all be 
there to serve people.

The digitalization of factories, known as “digital manufacturing”, relies on a solid 
production system, but also on autonomy and empowerment in order to create 
value. Intelligent use of the full range of manufacturing data means that all the 
relevant information is available in real time, that decisions are made as close 
as possible to the operators, and that advanced sharing and analysis tools can 
be applied. An undeniable asset, as the goal is to make teams autonomous, 
capable of defining and selecting the relevant information they need in order 
to make the right decisions. This digital transformation plan is being pursued 
through the rollout of use cases by the factories themselves.

In parallel, FactoLab, a joint public/private research laboratory, is studying all aspects of human/machine 
interaction (intellectual, physical and psychological).

The many digital technologies being deployed include the use of augmented reality tutorials to facilitate certain 
maintenance operations, and wristbands, connected watches or other forms of digital support for day-to-day 
performance management, to give operators early warning of impending failures and deliver the expected level 
of performance while improving the user experience and the management of production modules.
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Exhibit 22
Infrastructure maintenance assisted by intelligent video analysis 

Engie is using “augmented” video data to improve its asset 
maintenance and repair services.

On the user side, the solution takes the form of an audio 
and video platform, with a dashboard that allows users to 
browse through the varied content.

Technically, the platform is based on AI, which extracts op-
erational data and turns it into real structured information, 
which can be accessed and exploited by users in order 
to improve existing processes (e.g. replacing handwritten 
form fields).

Ultimately, it will be possible to plan ahead even more effi-
ciently for maintenance operations (predictive maintenance) 
thanks to an unprecedented level of integration with enter-
prise systems. 
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École polytechnique
Mathematical proofs of last generation 
onboarded systems safety and security
Exhibit 23

CNRS
Improving AI applications 
with equity and bias control
Exhibit 24

Engie / Orange
Lower energy consumption

thanks to intelligent predictions 
Exhibits 26 et 27

AXA
Responsible AI 

reducing unwanted bias

Exhibit 25

A leadership role in developing AI for the common good

French companies are mobilizing to develop 
transparent and responsible AI
One of the major challenges currently facing Artificial In-
telligence research is how to make AI decision-making 
processes understandable, in other words how to dispel 
the “black box” image that tends to surround algorithms. 
Today, AI is present mainly in less sensitive fields of appli-
cation, but tomorrow it will be seen in more critical fields 
(autonomous vehicles, robotics, medical diagnostics and 
individualized care protocols, finance, etc.). It will therefore 
have to be increasingly reliable and increasingly open to 
explanation. This concern was highlighted in the 2018 na-
tional strategy following the Villani report on AI, which rec-
ommended investing in 3 lines of research: the production 
of more explainable models; the implementation of more 
intelligible user interfaces; and the study of the cognitive 
mechanisms involved. In response to this issue, the CNRS 
has developed an interpretation package in the Python 
programming language (Ethik AI), to make it easier to ex-
plain AI-based decisions and the validity of AI algorithms. 
Inria is working on the REGALIA framework,13 with the aim 
of developing a software toolkit to regulate algorithms on 
digital platforms, for the use of the regulatory authorities. 
École Polytechnique, meanwhile, is conducting long-term 
fundamental research to make AI “safer” by developing 
automatically generated mathematical proofs of correct CPS 
(cyber-physical system) behavior. The Software Heritage14 
archive of software source codes contributes to the goals 
of Open Science by guaranteeing the durability, availability 

and traceability of the source codes on which research work 
depends, thereby facilitating the reproducibility, verifiability 
and reuse of its findings.

In July 2019, the French government, universities, research 
laboratories and manufacturers signed a manifesto on Ar-
tificial Intelligence for Industry, with the primary objective 
of making AI a source of growth and jobs. Taking a stance 
in favor of open innovation, the manifesto’s industrial sig-
natories identified a number of themes of public interest 
that characterize the use of AI in industrial environments, 
namely: trust; the ability to explain (and possibly certify) AI; 
embedded systems; AI for design, simulation, development, 
testing and logistics; AI applied to maintenance and Industry 
4.0; or the issues around very high performance, reliability, 
robustness, and the presence of AI in general in critical 
systems. The manifesto is open for signatures from other 
actors (manufacturers, SMEs and startups, research orga-
nizations) who share the same vision, needs, and strategic 
challenges, with the goal of making AI a driver for growth 
and employment in French industry.

France leads the world in the development of 
ethical and non-discriminatory AI
In light of the rapid advances in Artificial Intelligence in 
recent years, it is becoming essential to address the prob-
lem of bias in AI-based processes. The goal is to achieve 
unbiased AI models, i.e. ones that do not discriminate against 
certain population groups. One of the first levers that seems 
to be emerging is the diversification of key AI profiles: pro-
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grammers, data scientists, etc. Because they are created by 
humans who may have internal biases, AI models reproduce 
these prejudices and social norms. Like blank pages, it is 
up to their creators to shape them in a neutral way. But it 
is also important to be aware of the biases that can creep 
in when developing AI solutions. In the field of insurance, 
for example, AXA has developed optimization models that 
assume the existence of undesirable biases. The CNRS, 
for its part, provides tools, metrics and a methodology to 
detect, measure and correct bias in algorithmic decisions.

French researchers are also focusing on the ability of AI to 
respond to a number of major global challenges.

Since the publication of the Villani report, greater emphasis 
has been placed on the social and environmental impact of 
AI development. The objective is to seize the opportunities 
presented by Artificial Intelligence for solving the major 
societal challenges facing France and the rest of the world: 
accessibility, inequalities, environment, health, agriculture, 
disability…

In the Security and Defense sector, as part of the Frugale AI 
project, Thales has designed the Calypso platform for low 
energy consumption and streamlined size. In the Energy 
sector, Engie is using machine learning algorithms based 
on satellite data to predict short-term energy production, 

leading to the development of an energy management 
system for small municipalities (Exhibit 26). Finally, Orange 
has developed an AI-based tool that monitors the energy 
consumption of its telecom network, compares it with the 
predicted values, and prescribes corrective actions where 
required (Exhibit 27).

In June 2020, France and its international partners launched 
the Global Partnership on Artificial Intelligence (GPAI).15 This 
multilateral, multi-stakeholder initiative seeks to guide the 
responsible development and use of AI, in a spirit of respect 
for human rights, inclusiveness, diversity, innovation and 
economic growth. To achieve this goal, the initiative aims 
to build bridges between theory and practice. It supports 
cutting-edge research as well as practical applications that 
address AI priorities.

The GPAI is the culmination of an idea developed within 
the G7, under the French and Canadian presidencies. The 
15 founder members of the GPAI are Australia, Canada, 
France, Germany, India, Italy, Japan, Mexico, New Zealand, 
the Republic of Korea, Singapore, Slovenia, the United 
Kingdom, the United States and the European Union. Brazil, 
the Netherlands, Poland and Spain joined the initiative in 
December 2020, bringing the membership to 19. The GPAI 
was chaired by Canada until November 2020, when the 

Exhibit 23
Using AI to prove the safety and security of next-generation embedded systems

The objective is to provide regulators and companies that produce intelligent communicating devices 
with proof (and not just test results) of their safety and security, never before provided at this scale 
with complex AI mechanisms. This is made possible by the development of mathematical proofs for 
the correct behavior of CPSs (cyber-physical systems, a new generation of interconnected embedded 
systems), even in cases of uncertainty.

This rigorous research aims to improve the safety, efficiency, reliability but also the explainability of 
CPSs, a key argument for gaining social acceptance (e.g. for autonomous vehicles).

Long-term fundamental research is an important part of this effort, which calls for the recruitment of 
top talent in mathematics and data science. New learning methods and techniques, with AI “safety” 
guarantees, will need to be developed. Real industrial-scale testing will also be required, hence the 
importance of close coordination between public and private initiatives.
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Exhibit 25
Developing SOA tools and techniques for responsible AI 

Exhibit 24
Introducing fairness and bias checks to improve AI applications 

To address the ethical and societal challenges raised by AI, it is essential to develop new tools to 
reduce the risks around opacity, discrimination and the reliability of the results produced by machine 
learning algorithms.

There is an urgent need to create the conditions for reliable AI systems; such conditions are of utmost 
importance for consumer protection and regulatory compliance.

In the insurance field, AXA has developed and implemented:
•	 A	library	of	new	techniques	for	interpretable	machine	learning	models,	used	by	entities	such	as	

AXA	Partners	&	AXA	Direct	Assurances
•	 Optimization	models	that	take	account	of	undesirable	biases,	with	AXA	Direct	Assurance
•	 A	white	paper	on	machine	learning	regulation	to	reinforce	principles	and	best	practices	in	each	entity

These projects were co-created with the University of Antwerp (Belgium), the Sorbonne (France) and 
the EPFL (Switzerland), and conducted in partnership with Inria for the promotion of open-source 
tools such as scikit-learn.

The goal is to provide tools, metrics and a methodology to detect, measure and correct biases in 
algorithmic decisions. Machine learning transforms data bias into causal inferences, so that unbal-
anced data can lead to biased decisions (which may be unfair or unrelated to the physical or medical 
model under study).

Whether for societal purposes (AI ethics and fairness) or for large-scale medical uses, the applications 
are many: merging databases on different types of medical cohorts (in conjunction with Inserm); 
removing the “blue shift” effect from satellite images (Thales); or predicting the landing distance of 
an aircraft (Airbus). Finally, they can also be used to certify algorithms for more critical systems by 
controlling the bias effect.

This project was developed in collaboration with research engineers from Thales, Airbus, Renault 
and IRT as well as from Spanish, German and other French institutions (IMT and IRIT Toulouse) 
who have published several mathematical papers and spoken at machine learning conferences. It is 
based on several theories such as Optimal Transport, Wasserstein barycenters and Deep Learning.
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role was passed on to France, previously designated as the 
“incoming vice-presidency”.

The work of the GPAI is presented annually at a multi-stake-
holder expert group plenary, bringing together represen-
tatives from science, industry, civil society, labor unions, 
international organizations and governments. Four working 
groups coordinate reflections on the following themes:
1.	 Responsible AI—group	co-chaired	by	Yoshua	Bengio	and	

Raja	Chatila	(with	a	sub-group	on	AI	and	the	response	to	
the	pandemic,	co-chaired	by	Alice	Oh	and	Paul	Suetens)

2.	 Data Governance—group	co-chaired	by	Maja	Bogataj	
Jančič	and	Jeni	Tennison

3.	 The Future of Work—group	co-chaired	by	Wilhelm	Bauer	
and	Yuko	Harayama

4.	 Innovation and Commercialization—group	co-chaired	by	
Jean-François	Gagné	and	Françoise	Soulié-Fogelman

The GPAI is supported by a secretariat, hosted by the OECD 
in Paris, and by two centers of expertise: one in Paris, run 
by Inria and another in Montreal (CEIMIA, the International 
Centre of Expertise in Montreal on Artificial Intelligence).

The Center of expertise in Paris supports the research of the 
working groups on the future of work, and on innovation and 
commercialization. It also provides support for the GPAI’s 
governance bodies.

France leads the way in the use of AI for more 
sustainable development
Every year, our society consumes ever more electricity and 
natural resources. In his AI report, Cédric Villani estimates 
that digital energy consumption is rising by 8.5% a year 
and that by 2030, it could account for between 20 and 50% 
of total electricity consumption. AI seems to be one of the 
causes… but also one of the solutions.

Ecological and energy transitions can be accelerated by the 
development of AI. Many initiatives are already using AI to 
fight pollution, improve energy efficiency and preserve the 
environment. Many industrial groups have already taken 
a stance against all forms of energy waste. The control of 
industrial processes can lead to significant energy savings, 
which in turn can lead to financial savings.

The intermittency of renewable energies, or more recently 
the forecasting of energy demand in exceptional situations 
such as the Covid-19 pandemic, are two examples of the 
complexity energy companies face in trying to balance 
supply and demand. The leading French energy utilities 
have been working on AI for several years to find a solu-
tion to these problems, for example to guarantee energy 
self-sufficiency of smart cities (Exhibit 26). Today, 27 cities 
in France are developing smart services, from open data 
to smart grids to autonomous vehicles.

Another potential option to make AI sustainable is to reduce 
the energy needed to run it. Thales now proposes an AI 
solution that consumes far less energy than before, dividing 
its needs by 100.

Finally, to make AI a catalyst of ecological transition, the 
French government recommends making data on climate, 
weather, transportation, biodiversity, etc. available to re-
searchers.



#01

LE
S 

C
AR

N
ET

S 
D

E 
D

U
BA

Ï

41

Exhibit 26
Using AI to predict solar power generation in order to improve autonomy and the energy mix 

Exhibit 27
AI reduces the energy consumption of telecom networks 

Short-term power generation forecast-
ing, using satellite images, can be used 
to develop an energy management sys-
tem for small communities. The fore-
casts include both the local production 
of renewable energy and its storage. 
AI-based image analysis additional-
ly enables predictive maintenance of 
solar panels through automated fault 
detection. Engie is working with the 
DSAIDIS Chair at Télécom Paris on the 
“explainability” of the results obtained 
with these AI models.

The initial results point to a performance improvement of 5 to 10%, sufficient to reduce imbalances. 

An AI-based tool has been developed to improve the energy efficiency of cell phone net-
works (at the base transceiver station or BTS). The tool tracks the electricity consumption 
of each station, and compares it to a forecast figure as well as to the consumption of other 
similar stations. If overconsumption is detected, the AI algorithm suggests ways to identify 
the problem and recommends corrective actions.

This initiative is already part of Orange’s Green ITN 2020 program, which has saved 1 
billion euros in energy costs over ten years, much of it down to AI in the last two years. 
Orange is now aiming for carbon neutrality by 2040, and will be able to count on AI to 
meet this challenge.
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AND	TODAY
The global Covid-19 pandemic has profoundly changed our 
lifestyles, forcing us to change the ways we interact, and 
multiplying our use of digital channels. The technological 
acceleration implied by these changes is leading to very 
strong growth across all digital sectors.

With this crisis, organizations and governments have taken 
stock of the strategic importance of digital and of Artificial 
Intelligence, leading them to invest more, and more sustain-
ably, in these technological areas. It is in this context that the 
World Expo 2020 in Dubai—which had to be postponed by 
one year and which has been inspired to reinvent itself in 
increasingly digital ways—once again provides an opportu-
nity for France to demonstrate its leadership in AI through its 
educational institutions, its research, its flourishing startups, 
and its companies in the forefront of key industries at the 
heart of societal and human development around the world.

The initiatives highlighted in Les Carnets de Dubaï cover 
most of the major themes of the World Expo and reveal the 
concrete impacts of France’s actions in the field of AI: for 
example, Education and the training of new talent; Cities, 
and initiatives launched around new forms of mobility; the 
Climate and the preservation of the planet; Health and 
medical innovation; the management of Peace and Security 
issues; or the demand for more sustainable Consumption.

It is with this in mind that the working group has produced 
a document designed to reflect France’s potential in AI: an 
explainable, transparent and ethical Artificial Intelligence that 
can adapt and help mankind in all of these diverse fields. The 
AI working group wishes all visitors to the French pavilion 
a very enjoyable day at the Dubai World Expo. 
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THE	WORKING	GROUP
This report was produced by the working group on Artificial Intelligence,  
in preparation for France’s participation in Expo 2020 in Dubai.
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NOTES
1 p. 8: Stanford Research, 2020

2 p. 8: McKinsey Global Institute, Notes from the AI frontier: 
tackling Europe’s gap in digital and AI, 2019

3 p. 8: ”Business to Consumer”, sectors in which the direct 
customers are individuals, as end consumers

4 p. 8: Stanford Research, 2020

5 p. 9: https://2017.stateofeuropeantech.com/

6 p. 9: OPIIEC Report

7 p. 10: Centre National de la Recherche Scientifique, 
France’s main public research body

8 p. 10: Institut National de Recherche en Sciences et 
Technologies du Numérique, the main public research 
body dedicated to digital in France

9 p. 11: https://www.institutmontaigne.org/initiatives/
objectif-ia

10 p. 12: https://scikit-learn.org/

11 p. 14: https://www.health-data-hub.fr/

12 p. 26 : Commissariat à l’énergie atomique et aux énergies 
alternatives, French Alternative Energies and Atomic 
Energy Commission

13 p. 37: https://www.inria.fr/fr/pour-une-regulation-des-al-
gorithmes

14 p. 37: https://www.softwareheritage.org

15 p. 38: https://www.gpai.ai
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