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EDITORIAL

he year 2020 will no doubt be remembered as

one of the most difficult years in our recent his-

tory.Hit by a crisis representative of a real strate-

gic surprise, our country and our Defence were
able to cope. To transform this difficulty into oppor-
tunity, to adapt, gain in agility, in resilience, these were
the challenges facing Defence Innovation, challenges
that were successfully met by the armed forces, direc-
torates, services and the Defence Innovation Agency.
I would like here to applaud the determination, the
creativity and the dynamism of the Agency’s stakehol-
ders that made this possible. The crisis demands that
we reinvent ourselves, and set up reactive and rea-
dily adaptable processes. Consequently, and side-by-
side with the armed forces, together with the The
Armament General Directorate, (DGA), we published
a call for innovative project solutions destined to
combat the pandemic. More than 2580 propositions
were submitted and analysed within three weeks, 36
of which were selected and financed. These projects
have led, on the one hand, to remarkable successes,
and, on the other hand, have shown the operatio-
nal efficiency of innovation instruction and certifi-
cation. This led the signature by the Minister for the
Armed Forces of the IMID, (Instruction Ministérielle
de lI'Innovation de Défense) the Ministerial Directive
for Defence Innovation, that describes and formalises
the process and management of innovation projects.
Over and above all this, the Ministry for the Armed
Forces has reached its objective in 2020, with, notably,
a total of 805 m € in payments, more than 233 start-up

and small or medium-sized companies (SME) identified,
180 research projects launched, 576 projects registered
through the Agency’s online access portal, 127 of
which have been certified, 35 projects sponsored
by the Innovation Defence Lab and 21 international
agreements signed. The Defence Innovation Forum, in
its digital and virtual version was a resounding success
with more than 4200 participants. Bridging on from
these strengths, new challenges are appearing, as
well as remarkable opportunities. | can mention for
example the operational deployment of the Defence
Innovation Fund and the increasing success of our
‘online access portal’ open to all innovators promoting
projects that come within the scope of the Ministry’s
themes of interest. We will also be working towards
consolidating our links with our industrial partners
and our European partners, notably as regards the
European Defence Fund, and with our allies. Lastly,
we will enhance our efforts in terms of research and
innovation capabilities around the themes presented
in this document.

The Defence Innovation Agency was founded in 2018
with the intent to: boost, amplify and accererate
defence innovation.

This year the ‘2021 DrOID’ publication presents the
concrete reality of actions undertaken by the Agency,
the armed forces, directorates and services so that
defence innovation will continue to ensure the
operational superiority of our armed forces, and the
guarantee of our strategic autonomy.

i !
Enjoy the read! Emmanuel Chiva,

Director of the Defence Innovation Agency
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AGENDA HIGHLIGHTS 2020

>Call for Artificial Intelligence
proposals to develop an operational

multi-sensor user interface.

>Call for proposals to develop
GNSS (geolocalisation and navigation
by satellite systems) aerial anti-jamming
coatings

>Participation in the first edition of
“"The Defence Factory ”

SParticipation in the International
Cyber-Security Forum

SParticipation in the Entrepreneurs
Salon

>Call for proposals to provide innova-
tion solutions in the fightagainst Covid-19

MAY

jJuLy

>Publication of the Ministerial

Directive for Defence Innovation
(IMID)

>Signature of a partnership contract
between AID and the GICAN (Industrial
Group for Construction and Naval
Activities ) and GICAT (Industrial group
for Land and Air Defence and Security )
industrial groups

>Call for proposals on quantum
technologies

>Participation in the Entrepreneurs
Convention

2 Signature of a new cooperation
{12l agreement with the CNRS; with
an initial application via the “GREAT"
project, to accelerate and enhance
frequency increase and intensity of
Gallium Nitrid components. (GaN)

2 Presentation of the new Defence
orientation Innovation Initiatives,
by the Minister for the Armed Forces,
with the publication of the Defence
Innovation Orientation Directive
(DrOID) 2020

>Participation in the presentation
oloa NIl of French Army capabilities
>Signature of a

conve
|  association

07

>Call for proposals for an electronic
support payload module for drones

>Digital.Defence Innovation
Forum '

>Official launching of the Red Team
. .t' k. |\ . - i _I- ‘.
and initia _scen?rlos H\"\é; .
l
>Signature oii new cooperation

agreement with the CEA on Defence
Innovation ;

Signature of a partnership ~
agreement between AID and the GIFAS
industrial group




FINANCIAL REVIEW

International
agreements
signed

N4

*Chemical, Biological, Radiological, Nuclear

ONLINE UNIVERSAL ACCESS PORTAL

Projects submitted
in 2020 via the online 47 from
universal access portal industy

distributed in the following way :

from directorate labs or
from ministry services

of which : domain

7 Participative innova- 50 Innovation
tion projects registered acceleration projects a 7 from the academic

*The Universal Access Portal can be found at : www.defense.gouv.fr/aid/deposez-vos-projets




10 _— 2020 ACTIVITY REPORT

« PROJECT-MODE » ORGANISATION

In 2020 :

Defence technologies projects

+100

Prepare the defence technologies of tomorrow with Defence Technologies Projects (PTD) Lal.”}:Chhed
which refine the technologies neccessary to military requirements. These innovation projects with the
are the main vector for so-called ‘planned’ innovation. DGA

Innovation acceleration projects 127

Accelerate innovation with the civilian eco-system with innovation acceleration
projects (PAI). They aim to detect innovation stemming from the civilian market in
order to deploy them as early as possible.

certified
projects

Participative innovation projects 44

Encourage innovation emanating from the ministry by way of participative innovation
projects (PIP) enabling all personnel, civilian or military from the Ministry for the Armed
Forces and the National Gendarmerie to propose an innovative project.

projects
launched

&3

Research projects 180

projects
launched

Enable the detection and promotion of future strategic technologies with universities,
research organisations, schools or certain companies.

PLAN

Defence technologies are the backbone of defence innovation
policy, made up of projects intended to bring to full maturity
the technologies necessary for future militaty capabilities
stemming from foreseeable military requirements, while
making sure the industrial and technological defence
industry base has attained the level of skill required, (strategic
autonomy) ;in 2020, nearly 800 M€ were allocated to the
launch of such projects. The organisation of innovation

armée de Terre

MGCS

In 2020, an initial architecture study contract launched the
preparation of the French-German MGCS* programme that
will replace the Leclerc Main Battle Tank.

It will not be a‘tank’ but rather a fleet of combat vehicles,
which will benefit from collaborative combat initiated by
Scorpion.

They will integrate numerous technological advances in their
weapon systems: sensors, protection and even robotisation.
This project will stimulate research and industry for many
years to come in the domain of land warfare.
*Manufacturers Nexter and KMW. Project under
development.

domains adopted by the 2020 DrOID clarifies the whole
spectrum of capability domains that constitute the defence
system. This is illustrated by several projects below, having
passed key stages in 2020. Budget allocation however
represents only one of the elements used to measure efforts.
Other parameters, like, for example, in the case of
cyberdefence, the ministry’s Human Ressources investment,
have to be taken into account.

IMAGE INTELLIGENCE (IMINT)

Launch of the application agreement for Image Intelligence
(IMINT) in the framework of a CNES-DGA protocol to
develop the components of a new generation of space
imagery satellites, including, detectors, filters, gyroscopes
and actuators.... These innovations will benefit the IRIS pro-
gramme, intended to improve observation performance
and increase efficiency and reactivity.

Manufacturers: CNES with Thalés Alenia Space, Air-
bus Defence and Space, iXblue, Sodern, Pyxalis, Reosc,
Lynred, Cilas and Air Liquide Advanced Technologies.
Project under development.

m
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PROGRAMMER

KOVE
A virtual voice assistant for pilots.

Kove is aiming to create an onboard voice assistant i
vectored by use of voice, in order to assist the pilo,
tical situation.

Manufactured by Airudit/EA4T. Project under de

Armée de I'Air et de |'Espace/Axel Pfeiffer
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ACCELERATE

CALL FOR INNOVATIVE SOLUTION PROPOSALS IN THE FIGHT AGAIN

COVID-19

In the framework of the governmental plan to fight against
Covid-19, the Minister for the Armed Forces, via the Defence
Innovation Agency, launched a call for proposals on March
19, 2020 to provide innovative solutions, of a technological,
managerial or adapted industrial process nature, to fight
against the pandemic. Open to any stretch of the imagina-
tion, the call for proposals was open to all themes capable
of contributing to this fight. Among the 2 584 propositions
received and analysed in less than a month, 36 projects were
retained, proposed by SME, start-up, laboratories, major
groups and also by personnel from the Ministry for the
Armed Forces and the Gendarmerie Nationale. Volunteers
from the whole ministry were quickly organised to deal with

10MEx =) 2 58475k,

Innobiochips

the examination of the
tualisation and the follo
bling timely and rapid fi
As all innovation contai
were not carried throug
less achieved its object
making it possible to pr
a very short space of ti
tic tests, decontaminati
equipment, and crisis m
posals materialised the
for the Armed Forces t

COVIDIAG

High-resolution serology test, with nasal-pharangel swab,
enabling visual and precise characterisation of a patient’s
immunology profile by detection of anti-SARS-CoV-2 anti-bo-
dies (concerning several antigenes). These diagnostic tests
validated by the High Health Authority and the National
Reference Centre are now commercialised.

Piloted by the Innobiochips company.

rt researchers and the medical
inst Covid-19. By the use of artificial
e analysis and reduction of time required
vast quantities of scientific and technical
ion on this virus. This tool is now integrated into
id-19 platform of the Ministry for Solidarity and Health
d will be hosted on the servers of the Ministry of Higher
Education.

Piloted by the General Secretariat for Administration and the
Armed Forces Health Services

MAKAIR

An innovative respirator, modular, open-source and open-
design, initially designed for the emergency treatment of
patients suffering from acute respiratory distress, through
Covid-19 infection, offering today the integrality of functions
of a traditional respirator.

Piloted by Nantes’s university and CHU and by the Makers for
Life group.

ONADAP

Digital decision support tool, based on artificial intelligence,
to model the sanitary situation of health-care providers on the
scale of a hospital or a hospital department and anticipate
the spread of the virus within it. Deployed in the Percy Army
Teaching Hospital (H6pital d'Instruction des Armées de Percy).
Piloted by the Borelli Centre, Paris-Saclay ENS and Percy Army
Teaching Hospital.
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ACCELERATE

WITH THE INNOVATION DEFENCE LAB

- The Innovation Defence Lab invites, structures and sets up innovation acceleration projects in order to promote
enhanced technological and user maturity.

- The Defence Innovation Lab is situated outside the Ministry’s infrastructure ground, thus favouring exchanges between
innovation stakeholders from the ministry, the Innovation Defence Lab, the defence ecosystem and civilian sector
innovation..

= In 2020, in spite of the context of the health crisis, the activity of the Innovation Defence Lab did not slacken, producing: HELMA-P

Experimentation of a laser system in the
fight against drones

Laser destruction tests on drones were
carried out for the first time by the DGA
Missile Tests, based on scenarios coordi-
nated with the armed forces. Results are
promising, notably concerning neutra-
lisation time, which proved to be very
rapid.

Piloted by CILAS.

220 events, mainly organized on-line

‘ 3 800 visitors on site or on-line
‘ 3 5 projects sponsored

1 3 market studies rendered

VIRTUAL MAP

Experimentation of the advantage of
virtual reality in mission preparation.
Virtual MAP is an experimentation to test
and evaluate the advantages provided by
virtual reality in the framework of collabo-
rative work in mission preparation, using
a virtual command post. It has success-
fully shown many aspects of the solution,
of which the feasability, user-acceptance
and the emergence of new functionalities.
Piloted by Thales
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Ministére des Armées / Didier Dupuis

P3TS
Multi-constellation synchronisation and
geo-localisation militarised system

This project emanating from partici-
pative innovation, then accelerated by
the Innovation Defence Lab, enabled
the development of a radio-navigation
receiver based on civilian sector techno-
logies, is equipped with interfaces that
are compatible with military standards.
This project has led to several thousands
units being ordered by the DGA.
Piloted by Lieutenant Colonel Nicolas
from the Army Staff and by Pierre-Henri,
a DGA engineer.




SIMROS

Develop the surveillance of Over The Horizon maritime
zones with a Surface Wave Radar simulator

SIMROS proposes a software programme designed to
rapidly establish multiscale transforms to dimension a High
Frequency surface wave radar system and evaluate the long-
range distance detectability of ships where the curve of the
Earth does not permit conventional microwave radars to
respond to the problem.

Project piloted by the XLIM research Institute, the GeePs
laboratory, ONERA, CISTEME and the IEEA.

SYSCO

Develop a no-paint system to ensure aircraft longevity
Sysco enabled the development of CorsoPatch Aircraft, a
dry aeronautic paint fast-repair patch on metallic or compo-
site substrata meeting the very strict specifications of che-
mical, mechanical and climatic durability (corrosion, fluid
immersion, UV exposure, ...).

Pioted by the Corso Magenta company.

TIFIED, OVER
ABORATIVELY

CONFIRMA
A counter-disinformation software programme

CONFIRMA enables Storyzy to add two innovative
modules to its counter-disinformation software
programme. It notably provides a new dimension
by assisting the elaboration of better response
strategies.

National and international organisations already
use it.

Piloted by Storyzy, Inria Wimmics laboratory, and
the Jean Nicod Institute.

DENOTER
Chemical and Biological decontamination system

The DENOTER project aims at developing a multi-purpose
emergency or ready-to-use decontamination system. The
final product has to be efficient, on all types of surface
against CBRN chemical and biological agents.

Piloted by LAGEPP and LEM (two academic teams from
Lyon) and the Ouvry company.
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ACCELERATE

THROUGH PARTICIPATORY INNOVATION

2020 was a dynamic year for participative innovation. Not counting calls for projects in the fight against Covid-19, 75
projects were followed-up in 2020, 32 of which have been financed.
In order to promote the opportunities presented by innovative participation as well as the the associated process,
a travelling presentation the IP Tour, was set up. In 2020, the IP Tour reached operational stakeholders from all hori-
zons within about thirty different units, all of which potentially contain innovators. More than ten projects were fos-

tered in this framework.
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HANGI

The indoor crime scene
investigation drone
This drone, equipped with an
onboard camera, was deve-
loped to meet crime-scene
investigative requirements.
Powered by Helium, it provi-
des the required images wit-
hout risking the alteration of
the scene and is used before
criminal identification techni-
cians intervene.

Developed by Colonel Nicolas,
Lieutenant Colonel Fabien, MA]
Thierry from IRCGN and by
Captain Laurent from the Na-
tional Gendarmerie Region, and
with the INANIX company.

2020

ZEPHYR-H
A collaborative system use
to carry out 'helicopter-ship’
pairing qualification trials
This collaborative digital tool
is designed to facilitate and
smooth operational experi-
mentation trials for embar-
ked French Navy helicopters
and optimize their operatio-
nal use in order to use their
full operational capability of
their combat system.
Developed by Navy Lieute-
nant Commander Jean-Bap-
tiste and Navy Lieutenant Ni-
colas, assigned to CEPA-10S,
with  Daedalus Aero-space
and Sll companies.

LAUREAT
\ AUDACE

Ministére des Armées / 13°RDP

DAPCO

Landing system aid for
HALO operators

DAPCO is an emmiter pro-
ject enabling parachutists to
land without visual reference
points thanks to a unit emmi-
ting radio waves towards the
ground with a receiver plug-
ged into the V60 INVISIO unit
that emits sounds in the sol-
dier’s PELTOR helmet.
Developed by the 13eRDP
Special Forces trooper Cor-
poral Nicolas, with the BE
Electronique® company.

Armée de I'Air et de I'Espace

O.Ravenel

LAUREAT

| 'AUDACE
\. 2020

ELIA
Air situational awareness on
operations

ADS-b  signal detection
and treatment emmited by
aircraft.

Complementing modern
radars, this sovereign system,
independent from the civi-
lian sector, is modular and
optimised for the require-
ments of the armed forces
and has been deployed since
November 2018.
Developed by LTN julien,
from the Air and Space mi-
litary staff.

ACCELERATE

THE DOMAIN OF ADMINISTRATION

The Ministry for the Armed Forces, pursues its innovation
policy in the domain of general administration around two
main principles : the continuity of innovation between the
operational environment and the support environment,
and the administrative agility contributing to permanently
adapt and simplify the defence tool as much as neces-
sary. Project management is overseen by the Delegation for
ministerial Transformation and Efficiency of the Secretariat
General for Administration (SGA).

The SGA's business intelligence and big data innovation
lab, within the framework of the WAKED-Co innovation
project, enabled the automatic analysis and mapping of
numerous scientific publications concerning Covid-19, with
aview to helping researchers, thanks to the use of artificial
intelligence. This project, conducted with the Armed Forces
Health Service, was awarded the 'Victory of Innovation’
price for public stakeholders.

In the archives domain, the DTPM carried out an experi-
ment of automatic detection of objects in historic images
in view of their automatic tagging.

The Lab ‘Rendezvous’ organized by the DTPM, enable
companies and administrations to share ideas about their
respective innovations. These exchanges can lead to expe-
rimentations around the innovations presented, notably
around the five main thematics serving the modernisation
of administration professions (user satisfaction, process
simplification, digital office, data-powered management,
change management).

21
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EXPLORE

EXPLORATORY RESEARCH

In 2020, The decision to focus Ministry investments more on
major Defense interest themes, by placing them in a valori-
sation framework, is particularly evident in the ADAMANT
shared research Chair created with ONERA and SAFRAN, to
explore the new technologies and research methods for high
temperature materials for military aircraft engines. Four new
research chairs on Defence Artificial Intelligence have also
been set up on passive accoustic analysis, the verification

Armée de I'Air et de I'Espace / J. Fechter

NEW INVISIBILITY CLOAKING FOR AIRCRAFT

This thesis has shown that a structure built around succes-
sive layering of materials leads to better cloaking of elec-
tromagnetic waves.

The use of meta materials in the aircraft coating significantly
reduces the equivalent radar signature (SER) and provides
better stealth capability for aircraft.

Thesis undertaken by Geoffroy Klotz, Phd student in DGA/
CEA with the Marseille Fresnel Institute.

of facts and the detection of controversies; the robustness
of networks faced with ‘adversary’attacks, and the intelligent
exploitation of distributed heterogeneous data. 2020 was also
marked for the signing of two partnerships with major research
stakeholders in France : one with the CNRS, identifying in
particular as a common interest domain, the components
and sensors, quantic technologies, artificial intelligence;

ELOCANS

Analysis of occular movements in man-machine
interaction

ELOCANS aims to enhance the functionalities of pilot’s
helmets to be able to follow the pyscho-physiological state
of the operator, without an eye-tracking system, just by
using the electric energy produced by the eyes.

Piloted by ISAE-Supaéro, and the Air Academy.

the other with CEA, concerning innovation and the
valorisation of research studies, to together develop
projects for the European Defence Fund and on domains
such as energy, components and artificial intelligence.
The agreement with the CNRS has already led to an initial
application agreement, illustrating the long-term nature of
certain research necessitating an in-depth effort, specifically,
the exploration of new Gallium

MISTIC

A multi-spectral Terahertz by conversion THz > IR
instrument

MISTIC aims to develop a Terahertz sensor that is: real-time,
transportable, energy autonomous and low-cost, which will
be deployed in different, very varied environments, both
civilian and military (detection of explosives, non destruc-
tive investigative checks, plant maturity, skin analysis).
Piloted by ONERA and the R&D Vision company.

Nitrate technologies, essential for radars, active antennas,
communication or electronic warfare systems. Lastly, 180
new research projects were launched in 2020; among these,
a specific call for ASTRID proposals led to four projects
being selected on atomic interferomectrics, the detection
of micowave fields, encrypted quantum communications
and the evaluation of quantum calculators.

BLAST

Vulnerability and efficiency of composite structures to
blast effects

BLAST proposes a high-performance anti-lED up-armour
flooring protection package, 30% lighter than its equivalent in
steel.

Piloted by the Clément Ader Institute, the Federal Toulouse-
Midi-Pyrenées University, the UMR CNRS 5312, with the
Composites Expertise & Solutions company and the CEA.

23
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ANIMATE

THE NATIONAL DEFENCE INNOVATION NETWORK IS GROWING

The AID signed partnership agreements with the three
main Defence Industry professional groups : the GICAN-
Industrial Group for Construction and Naval Activities,
the GICAT-Industrial group for Land and Air Defence
and Security and the GIFAS-French Aeronautic and
Space Industries Group. These conventions provide

« BINGO » DIGITAL
INNOVATION HUB

DGA, COMCYBER, DGNUM, COMSIC,
Ecole de Saint-Cyr, Technopéle Rennes Saint-Malo

« ORION » NAVAL
INNOVATION HUB

Ensta Bretagne, Ecole Navale,
Technopole Brest - Iroise, EMM, DGA

Ensta Bretagne

DGA Techniques navales
Ecole navale /.

Fuscolab

Saint-Cyr Coétquidan military Academy

a lasting collaborative framework between AID and the manufac-
turers by working together on the information for industries and
the detection of innovative projects. 2020 was also marked by
the signature of a convention partnership with the Young IHEDN
association. This convention is the response to include the youth
in the thinking about the future of our defence.

(f’:
INNOVATION DEFENCE LAB \jy

AGREEMENT GAIA
IP Paris, UP Saclay, EMAT .
DGA
« GINCO » CBRN DEFENCE .
INNOVATION HUB anmie o renns
CEA, SSA, EMA, STAT, DGA
 —
. — ARMEE DE L'AIR
DGA Information . . RES
management () .
‘ e
Cyber Hub DhGA NRBC NATIONALE
threat
o isL @
@
Land-Forcees ‘
techniques DGA

« LAHITOLE » LAND HUB
INNOVATION

Centre de ressources des
Industries de Défense, DGA

Land-Forcees
techniques

« ALIENOR » AEROSPACE
INNOVATON HUB

Pole Aerospace Valley, EMAA,
EMAT, DGA

. DGA Essais de missiles
ONERA @
@ DGA Flight Tests
‘ DGA Missile Tests

(\;‘,@
¢ T'o

DGA Flight Tests

CEAM A
‘ CDE Ecole '

« CI-AILE »AERO-MOBILITY
INNOVATION HUB

ISAE-Supaéro, EMAT,
Aerospace Valley, DGA

ISAE
STAT / TAP‘ CNES
ONERA

DGA Techniques
aéronautiques

de lair @ cepN, SSF
DGA Missile Tests

CEPA

DGA Naval

Technologies GIMNOTE » NAVAL

INNOVATION HUB
Systéme Factory, EMM, DGA

VALORISE

DEFENCE INNOVATION DIGITAL FORUM 2020

The Defence Innovation Forum, the Defence innovation
showcase, brings together all the ministerial stakeholders
and their partners around innovation projects supported
by the Minister for the Armed Forces.

Inaugurated by Florence Parly, Minister for the Armed Forces,
the 2020 edition of the Defence Innovation Forum was held
from December 2 to 4 in a digital format for the first time
due to the health crisis.

This edition was the opportunity to stimulate debate and
enhance the exchanges around the main innovation challen-
ges and highlight the innovations that will benefit the armies
of tomorrow. It also provided an opportunity to measure
how far the Agency has come two years after its creation and
contribute to its exposure to start-up, small and medium-
sized companies (SME) and stakeholders from the national
technological and scientific innovation ecosystem.

8 ROUND TABLES ORGANISED :

« Winning the war of tomorrow

» Augmented soldier : ethics and technological
challenges

« Winning the war of energy

« Winning the fight against COVID-19 : the Ministry
for the Armed Forces’ contribution

« Invest in innovative strategic companies

- Digital usage transformations

- Anticipate to win thanks to new technological
breakthroughs

- Presentation of the first Red Team scenarios

25
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NURTURE

The initiative was taken in the summer of 2019
with the Armed Forces Staff, the Armament
General Directorate and the General
Directorate for International Relations and
Strategy, the Red Team presented its « season
0» work during the Digital Defence Innovation
Forum in December 2020.

They work on the ‘New Pirates ‘' thematic,
based on the universal history of piracy, trans-
posed to modern times and integrating pre-

sent-day stakes and technologies.

The work of Red Team Defence, a part of which is
classified, aims to stimulate strategic, operational,
technological and organisational thinking of the
Armed Forces, on the horizon of 2030-2060.

The Defence Red Team applies a structured
iterative process, favouring intuition and
creativity.

Traditional military know-how is
consequently confronted with
science-fiction, multi-discipli-
nary scientific research, and
the arts.

SCENARIO A - P-NATION

The P Nation, or Pirate Nation, has 100 millions stateless
climate refugees, all of whom are “de-chipped”, living in
floating mega-cities, ferociously politicised against post-
colonial European order that they contest, and are heavily
armed by enemy powers. In this scenario, we find a space
transporter system based in Kourou, designed to exploit the
wealth of minerals on asteroids, an attack against a chemical
cargo ship, systematic micro-chipping of populations, future
weapons like the railgun, and many other adventures.

SCENARIO B - BARBARESQUES 3.0

The action in this scenario, takes place in the Mediterranean
region, the home-base for the’Sunset Pirates’, whose leader,
Alia N’Saadi, a modern-day heroine, is very much in the news.
Set against a back-drop of contested oil reserves and anti-
Western propaganda, she has rallied to her cause an army
of pirates, ready to risk all for the cause. The action of this
scenario mixes pinhole strategy, Cyber-piracy, an attack
against a frigate and against Valetta, in a political context
that is’ red-lining’ due to the scarcity of fossil fuels.

Both scenarios are available at the link : www.redteamdefense.org
The first Red Team Defence season was launched on January 27, 2021. The restitution of work from this season (in parti-
cular the risks and threats within the scenarios) for the benefit of the Armed Forces is planned for the summer of 2021.
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EDITORIAL
EMA & DGA

Armament Engineer General Jean-Christophe Videau
Chief of Defence System Directorate - DGA

n the never-ending fight between the sword and
the shield, innovation must contribute to both one
and the other so that our Armed Forces, today
and tomorrow, will hold the upper-hand over their
potential adversaries and respond to the challenges
of a world where tensions are multiplying. As we can
see from the updated strategic review, the hypothesis
of a major engagement has become more than just an
academic hypothesis.
Long-term Defence planning is thus, more than ever,
the decisive condition for a capability approach able to
structure our Defence system. It is based on a judicious
mixture of exploratory research, programme preparation
and civilian innovation harnessing. Every year, the
Defence Innovation Orientation Directive (DrOID)
provides a synthesis of priority objectives and lines of
effort stemming from a collaborative approach between
the Armed Forces, AID and the DGA. The approach aims
to both identify, anticipate and develop technologies,

Lieutenant general Vincent Pons,
Head of department for Capability
Planning Joint defence staff

notably disruptive technologies, most suited to reply
to the capability requirements of our Armed Forces
and pre-empt the risk of being outclassed or taken by
surprise.

The results are easy to see. The abundance of ideas
from the civilian sector opens up new fields of inte-
rest to our approach towards capability preparation.
The permanent challenge of a better approach to open
innovation has to be met. It questions our aptitude to
articulate open innovation with creativity, agility, reacti-
vity, and the programmed development of tomorrow’s
major technologies. The success of scaling up, integra-
ting and rapidly generalising throughout the Defence
system, the innovation stemming from technological
evolutions in the civilian world, or from operations, is
today an imperious necessity. The logic of continuous
improvement which henceforth infuses the new arma-
ment programmes renders this possible and puts inno-
vation at the tip of the spear.
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ORIENTATIONS 2021

Serving operational superiority of the Armed Forces and the
strategic autonomy of the Nation, Defence innovation is both a
short-term and a long-term process. It spans the exploration of
emerging technologies to current innovations, to provide the
Armed Forces with advantages in the short-term, while paving
the way for our future military capabilities. It requires both
a long-term commitment with stable stakeholders and the
detection of opportunities in an open innovation dynamic, and
the internal creativity of the Ministry (participative innovation).

The first two years of the application of the new Defence
innovation policy confirmed its pertinence and coherence,
and structured the investments around the priorities defined
in the LPM (military programming law) and lines of effort
necessitating a long-term commitment. For example, space,
artificial intelligence, hypersonics and capability preparation
like the future Future Combat Air System (SCAF), the main
ground combat system (MGCS), or future cruise missiles.

The current health crisis has however exposed new challenges, consequence of the weakening caused to industry. The
importance given to the support of critical know-how for our strategic autonomy has thus been increased, with for example,
the doubling of the Definvest Fund. If certain dual sectors benefit from the economic recovery plan, others, like certain
branches of critical components and materials, necessitate dedicated investments from the Ministry for the Armed Forces.

Cross-disciplinary technological

Innovation harnessing innovation

Innovation standard Capability destined innovation Exploratory research

IRRITIVE OPPORTUNITIES FORESEEABLE MILITARY BEYOND

PRIORITISED THEMATICS STEMMING FROM THE UPDATED LPM

THE FUTURE INVESTMENT PROGRAMME (PIA4

The Investment Programme for the Future (PIA) is a major investment programme in innovation, which has proved its worth
these past ten years.

Funded by 20 Bn € over five years, the 4th PIA has contributed 11Bn Euros to the economic recovery plan to date, in order
to accelerate the dynamics of innovation.

It also supports the entire life-cycle of an innovation, from the emergence of an idea in a research labority or a university,
right up to its diffusion in the form of a product or a service, after having passed the stage of its technological valorisation.
Through national acceleration strategies, the State finances targeted substantial investments in various emerging prio-
rity-fields and technologies.

These strategies are defined in the framework of inter-ministerial steering groups thus reinforcing the alignment of public
efforts and the efficient and rapid application of the defined measures.

The Ministry for the Armed Forces is associated with the governance of the PIA, and is directly implicated in several strate-
gies: cyber-security, quantum technology, artificial intelligence, 5G, Cloud, re-emerging infectious diseases, industrial bio-
sourced products and bio-technologies -sustainable fuels, sustainable cities and innovative buildings.
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PLANDMARK PROJECTS 2022 - 2024

Demonstrator of a new inertial core
Technological modules for the new generation engine
Survivability demonstrator

Aerial combat
and ground to

Technological modules for the SYRACUSE 4C,
IRIS, CELESTE programmes

Space Demonstration of close-range operational
capability in space

air strikes
& N\
L&h
Autonomous multi-function robotics demonstrator Lene £ Passi dar d trator for ai il
Dismounted combattant modules andwarfare - Dasswe r: zir ?mons ratcr)]r o; air surveillance
Future Main Battle Tank demonstrator (Main Ground Combat PrOteCt_lon and :mor;s I (t)'r 2 spatce e
Combat System) surveillance SHalaCIEIEERIONIESSEtS
Y
Future maritime patrol aircraft modules naval and . X X .
Underwater drones | anti-submarine In-flight testing of a hypersonic glider
Counter torpedo system demonstrator warfare Long-range demonstrator
strikes Technological modules for future
anti-ship missile and future cruise missile
Cyber security
of military platforms Cyberdéfence Breme AuETEmy ARe cralEne:
. An?en"es o iy & NAVWAR T Drone-helicopter cooperation
jamming and deception Aero-moblllty : 3
Auto protection solutions
All-digital pilot helmet
Complete biological chain Def(e:::e'\‘and
LT Health Non-kinetic Demonstration of anti-drone warfare
weapons Coming of age of eye-safe laser sources
Digitql _twin shat:owing Support/ Information Preparation of future tactical networks and communications
Pt i MCO S Multi-spectral optronic sensor demonstrator
superiority Demonstrator of data-gathering submersible glider
Emerging NANO 2022 micro/nanoelectronic industry support plan
Defence Technologies ] Quantum technologies

*NAVWAR :

Energy

Base

Information command and control
Combat engagement

Projection Mobility Support
Protection Backup security

Naval Information Warfare Systems Command /*NRBC : Nuclear,Radiological, Biological, Chemical /*MCO : Maintenance inoperational condition
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MINISTERIAL ENERGY STRATEGY

Unveiled in September 2020, the Ministerial energy
strategy aims to turn the energy transition into an ope-
rational asset, by consuming safely, less, and better to
enable the armed forces to gain in operational effi-
ciency and resilience.

Innovation should enable less consumption by opti-
mising the energy management of military infrastruc-
tures, and more efficient consumption, for example, by
using hybrid engines in ground-forces vehicles: a hybrid
Griffon demonstrator project will thus be launched
in 2022.

In order to benefit from major civilian investments
currently underway in France and in Europe, the
harnessing of civilian innovation should be a priority,
knowing when to exploit the new technological
opportunities at the right time to respond to military
requirements.

The Hydrone project is equiped with a mini recharging station that
works with hydrogen. Piloted by the Ergosup and Delair companies.

RELATIONS WITH DEFENCE INDUSTRIES

A better use of public investments in Defence innovation
requires State-Industry dialogue over the long-term, in
partnership mode, with as a central keystone, shared
state and industrial road-maps, whenever this is possible.
The impetus created in 2020 will be consolidated: the thematics
of preliminary work carried out by operators under supervision,
but also by research projects (or in some cases acceleration
projects), will be shared, in order to identify adherence to

technological road-maps, and develop potential synergies.

The ADAMANT industrial research chair is the best example
of this partnership process : it should be an example to follow.
To make the most of the profusion of civilian sector innovation,
the two-way state-industry dialogue will help the Ministry to
better identify the thematics where more open modes of action
will be particularly well-adapted and could be applied rapidly.



EUROPEAN DEFENCE FUND (FEDEF)

After a three year preparatory phase, materia_,l-i"sﬂed by twio precurser projects in the domain of industrial development,
(EDIDP)"and Defence research, (PADR);\the European Union launched the European Defence Fund in 2021 (FEDef),

which opens up a new dimension to European Defence cooperation.

Allocated some "8 Bn'€ over'the period 2021-2027, the
FED will finance projects af__c___;different levels of maturity, by
earmarking about'2/3'6f'the fund to a ‘research’ portfolio.
This-entails investing” in structuring that corresponds
to the needs of the Armed Forces without duplicating
existing capabilit es already under deyalopment within the
Union. As well as this capability ion, the FED also
includes a EGropean De%ndust ase development
competitivity objective; the guarantee$f the continent’s
ategic autonomy.
Th Yunprecedented level of resources allocated by the EU
$0 this fund makes it possible for France, over and above
everything else, to access projects that France could not have
financed alone, not even within bilateral or multinational
cooperation, considering the limited R&D defence budgets
of the other EU countries. /

Over and above the projects themselves, it will
be necessary to ensure the right synergy between
civilian-sector programmes and (Horizon Europe)
Defence sector programmes (FED).

The issue is to eliminate the risk of redundancy and
the reciprocal analysis of two programmes must lead
to maximum exploitation of the results achieved
compared to the efforts made, respecting the limits
of each programme.

The domains of energy and space will

figure among the main lines of inte-

rest in this perspective.

______ S EARLY WARNING

The projects launched under the preparatory? TWISTER

such as the FED work programme, clearly illust{atesa
these objectives : the MALE drone shows the brogress
made towards strategic autonomy, the PILUM{railgun;
breakthrough innovation, the TWISTER early  war
ning system, the structuring capabilities...

The emergence of new threats
such as maneuvering ballistic missiles
or hyper-sonic cruise missiles or gliders is a
new challenge for today’s anti-aircraft defence
systems, in land or maritime theaters.
Within the framework of the European Capability process,
France is driving the TWISTER project, which aims to develop,
with European cooperation, anti-missile defence capabilities,
based in particular on a space-based early warning system and an endo-
atmospheric interceptor capability, thus contributing to NATO's anti-missile
defence.

The 2021 work programme is built around 17 categories, covering
the whole spectrum of capability domains while leaving room
for innovation capture with regards to small and medium sized
companies and exploration with breakthrough or disruptive
technology.

This type of structuring is very important for France as it
guarantees the coherence and continuity of effort throughout
the programme life-span. It contains the major themes for
which France advances its capability development policy and
technological expertise through cooperation.

Each of the categories deals with a particular defence domain
and focusses on one or several subjects or topics ; the selected
projects will aim to provide European industry the means to

THE WORK PROGRAMME FOR THE EUROPEAN DEFENCE FUND

develop the prototype of a future military capability, or to
advance a less mature project which could be pursued in a
future work programme.

The topic « Next Generation Vertical Take-Off and Landing »
(VTOL)in the Air combat category, launches the work announcing
a future combat helicopter.

The topic « endo-atmospheric interceptor » in the « Air and Missile
Defence » category, corresponds to the missile component of
an anti-missile defence early warning system. (TWISTER).
From a more‘technology’ oriented aspect, the category‘energy
resilience and environmental transition’ contains the topic
« independent energy systems for military infrastructures ».

PILUM RAILGUN

Launched in 2020 within the PADR,
PILUM aims to show that the
railgun concept is capable of firing
precision hypervelocity projectiles
over a distance of several hundred
kilometers and that it has sufficient
potential to create a technological
breakthrough in long-range artillery
support.

Developed by the French-German
research institute with its partners.
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EXPLORATION

By investing in exploratory research, the Ministry for the Armed Forces is aiming
to prepare the future that lies beyond ““foreseen military requirements”.
It thus finances projects at a low level of maturity, in particular for emerging
topics that are possible vectors for potential breakthroughs or disruptive
technologies.
In 2021, AID will continue to set up structured partnerships presenting
the advantage of the long-term, and avoid the segmentation of existing
models and favouring the valorisation of the work presented.
The development of defence innovation in the Ministry for the
Armed Forces academies will continue. Thus 2021 sees the start of
a partnership with the Paris polytechnique Institute (that regroups
five major engineering schools of which two are supervised by the
Ministry : Ecole polytechnique and ENSTA Paris), with the emergence
of a new interdisciplinary Defence and Security study center.
Another partnership will be created around maritime engineering, piloted
notably by ENSTA Bretagne, the Naval Academy and SHOM. It aims to
federate the skills of these establishments within an interdisciplinary
institute to put them at the service of military stakeholders in the maritime
domain.
At a more strategic level, the steps taken with the Higher Education
Directorate General for Research and Innovation ministry will be enhanced.
These inter-ministerial relations will favour synergies within the thematics
justifying joint investment.

THE IA ROADMAP

Artificial Intelligence (Al) is destined to play a larger
part in defence systems, contributing to operational and
technological superiority objectives of the Armed Forces.
Itis also a major vector for the Ministry’s digital transformation
in order to increase its efficiency.

As a highly-developing dual technology in the civilian sector,
the Al roadmap of the Ministry for the Armed Forces, fits
perfectly into the national Al strategy announced by the
President of the Republic in 2018. Strategic partnerships,
concluded with INRIA, the CNRS and the CEA - make it
possible to accompany and develop an Al Defence ecosystem,
at national and European level (within the framework of FEDef
in particular). The stimulation of this dynamic ecosystem, as
well as the maturation of promising technological modules, are
highly important in order to guarantee successful integration
of Al in major Defence systems.

Al will provide, for example, decisional aid for complex
situations, or for planning missile trajectories, detect computer
system attacks...

THE QUANTUM ROADMAP

The high stakes of sovereignty and economic growth linked to
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To these operational challenges we can add the challenge
of strategic autonomy as the industrial environment is
today dominated by foreign companies. The high stakes of
sovereignty rely notably on the control of data management
(from data capture to valorisation). The Naval Data Service
Center (CSD-M) constitutes an initial initiative towards
securing the capitalisation of operational data. The overall
efficiency of the Ministry also benefits from these efforts in
the data domain (with, for example, the DATANRJ360 project,
piloted by the SGA).

The integration of new Al technologies will necessitate an
agile approach, capable of reacting rapidly to technological
evolutions. The ARTEMIS platform will play an important
role in these developments, while taking into account not
only the technological aspects but also the doctrine, training
and apprenticeship ; technique appropriation , etc...

Lastly, the Ministry aims to be a model example of efficient
use of artificial intelligence.

The methodological guide produced by DGA follows a trust-
based approach.

In order to maintain a high ethical level, France has chosen
to systematically maintain military command responsibility
in the use of weapons.

quantum technologies know-how led the government to launch a road map

in this domain, based on the conclusions and propositions made by the parliamentary mis-

sion led by the Member of Parliament Paula Forteza. This national acceleration strategy was presented

on January 21 by the President of the Republic and the Minister for the Armed Forces is closely linked to this work

aiming to allocate 50 m Euros to quantum technologies over the Military Planning Law period 2019-2025.

This budget will enable the financing of a large spectrum of projects going from exploratory research right up to the integration

of quantum technologies in armament operations.

The quantum curve is set to shake up our companies by the multiplicity of application domains (medicine, chemistry, finance,
climate change, communication, IT information Technology, simulation, transport...)

It is structured around a wide array of technologies (flaws in diamonds, cold atoms, trapped ions, supraconductor materials,
photonics...)

This implies maintaining active overwatch for all domains in order to anticipate technological breakthroughs that will have an
impact on Defence, or to detect new applications, or uses of them. This overwatch requires the financing of academic theses or
cooperation with major research organisations like the CEA, ONERA or the CNES.

The Ministry can thus draw on an academic community at the highest level, and on industrial stakeholders with proven capa-
bilities in the quantic domain. The aim is to guarantee, timely access to technological solutions adapted to Defence use, which
often include specific problems linked to the environment and miniturisation.
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OPEN INNOVATION ORIENTATIONS

It could seem paradOX|caI to onentate open: mnovatlon wh|ch by its very nature |s unpredmtable Th'at bemg sa|d if the
objective .of Defence open |nnovat|on is to detect mnovatlons that are not neccessarlly destlned for'defence and apply -
" them for use within the scope of the Ministry's activities, then an orientation focus makes sense s Tradl e s

The Defence Inngvation Agency actyally conducts two types of complementary open |nnovat|on prOJec-ts flrstly, the inno-

vation acceleration projects detected with a Defenca use, sécondly,those prOJects WhICh are not destined to mtegrate a-

complex capability process Ulue to thelr scope or. the tlme scale it would take.

In the first case, the desired effect is innovation detection and
capture, in the sense of its convergence with the Ministry’s
roadmap with the identified innovations, in the second case,
the challenge and desired effect is to rapidly provide a satisfac-
tory answer to the requirements of the Armed Forces, directo-
rates and services by mobilising versatile project management.
The diversification of well-known innovations or their assem-
bly from other sectors on Defence applications holds real
disruptive innovation potential for Defence.

The original methodology, conceived and put in place imme-
diately when the Agency was set up, is the following : to
detect and track those innovations that are not necessarily
tailored to Defence and initiate the right co-development
projects when the time is ripe (maquettes, demonstrators or
even protoypes), taking into account the level of technologi-
cal maturity, the market and Ministry end-user.

These co-development projects consist in real terms, in acce-
lerating the civilian sector roadmap of detected innovations.

In other words, they do not distract the companies from their
research, and the project is used as a catalyst to converge
their roadmaps with those of the Ministry.

Contrary to the stock approach, (work with the innovations
when they are detected) the Defence Innovation Agency ,
has adopted a flux model, that separates the detection phase
from that of project collaboration.

This distinction enhances in quite an original way, an economic
intelligence approach with innovative project management.
The objectives of innovation acceleration being the operational
superiority of the Armed Forces and efficiency throughout the
Ministry, it is fundamental to orientate the detection of non-
defence specificprimary innovation. Based on an expression of
needs for detection, a permanent overwatch cycle operated
by the AID leads to the orientation of collectors, gathering
information, management of that information and its diffusion.

This retroaction cycle applies both to overwatch deliverables
and also to acceleration projects piloted by the Agency,
notably maquettes and demonstrators. The primary open
innovation thematics, documented by the three Armed Forces
and made public by the AID as of 2019, also serve to frame
the overwatch programme and the acceleration projects ini-
tiated or proposed by the Agency itself, complementing those
projects provided by the Armed Forces.

The Defence Innovation Fund is part of a global Defence inno-
vation development strategy and is articulated with the other
innovation support processes applied by the Defence Innovation
Agency.

With this framework, the Agency responds to the need to finance
growing innovative companies who have transversal technolo-
gies likely to be of interest to Defence.

For these companies the support of private investors, notwithstanding a certain reluctance towards the Defence sector, is some-
times difficult, because the investments themselves are substantial and the return on investment comes in the longer-term, lon-
ger than the short / medium term. The Defence Innovation Fund should fill this investor gap and provide, over and above its own
participation, the effect of leverage.

The Defence Innovation Fund complements the Definvest Fund by providing the means to act towards these technological com-
panies, whose applications are sometimes a long way away in the future, and have not yet been identified as strategic or critical
in our BITD (Industrial Technological Defence Base).

The Defence Innovation Fund investments are specifically used in companies going through a period of growth, start up, sma-
land medium-sized companies (SME) and Intermediate-sized companies developing dual and transversal technologies interes-
ting the world of Defence, and notably, energy, artificial intelligence, quantum technologies, electronics and components, health
and materials.

The funds allocated to the Defence Innovation Fund represent some 200 m Euros, minimum, over a six-year period. It caters to
investments of up to 20 m Euros maximum.

The Defence Innovation Fund made its first
investment in the Pasqal company, a leading
French company in the domain of quantum
computers.
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SUPPORT FOR SME’S PROJECTS

Support provided to SME takes various forms in the Agency. The SME can apply for a variety of calls for projects : RAPID,
ASTRID, ASTRID Maturation, CIFRE Defence theses. The SME can also be supported in the framework of an ad hoc acceleration
project, piloted by the Defence Innovation Lab. The SME also have the possibility to submit a project or a request to be put
in contact with a Ministry for the Armed Forces’ stakeholder through the Agency’s universal access portal online.

Since January 2021, the Defence Innovation Agency has taken over the complete organisation and management of the RAPID
process, from the selection phase to a written understanding agreement, right up to their financing. The global process is
the same but the interlocutors are all from the Ministry for the Armed Forces.

Lastly, AID continues with its RAPID-Expé process, for experimentation at the end of a project, enabling technology appropriation
by experienced military personnel.

A RESPECTED AMBITION

With an annual budget of a Billion Euros from 2022, the LPM 2019-2025 res-
ponds to the diversity of challenges necessary to the preparation for the
future of our Defence.This effort reinforces the preparation of structural
programmes and will enable the development of exploratory research, the
capture of innovation from the civilian sector and disruptive innovation.

THE CALL FOR PROJECTS IN 2021

For the Ministry for the Armed Forces, thematic calls for proposals present the advantage of a wide diffu-
sion for potential innovation emanating from academic / industrial networks, to respond to a high-prio-
rity request from the Ministry.

The parameters of these requests are defined so as to introduce the specific issues for Defence, for exa-
mple, the specifications for use in an operational environment (increased complexity, specific and chan-
ging data, partially explored environments, uncooperative environments, real-time mission execution
imperatives or narrow mission windows...)

ASTRID CALL ON ROBOTICS

The call for proposals will open up perspectives in terms of autonomous decision-making in complex
environments, of using multirobot collaboration with robots of different kinds and multi-terrain capable,
of localisation for low-cost sensors and support for missions and security by a human operator.

CALL “DRONE INTERCEPTOR FOR DRONES"

This call for proposals aims to identify innovative solutions in the domain of the anti-drones defence.
It calls for the presentation, the demonstration of a system (composed of one or several drones) able to
intercept, to captur or neutralise, in flight, one or several drones from the commercial sector conside-
red as non-compliant by an external target designation system.

ASTRID CALL ON ARTIFICIAL INTELLIGENCE

The call for proposals is focused around three axes: defence transversal artificial intelligence methods
(simplicity in terms of data for training, evaluation and verification techniques guaranteeing viability
and robustness, onboard intelligence) : massive data management from heterogeneous sensors (multi-
modal incomplete or non-verified data fusion) language processing (including non-structured data search
capabilities and information search).
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“Let us not be afraid of our own ideas, or the ideas of others
In a word, let us always innovate,”
Florence Parly, Minister for the Armed Forces

innovation.defense.fct@intradef.gouv.fr

www.defense.gouv.fr/aid
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