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Contexte
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Le Gouvernement Wallon :
- a souhaité disposer d’une vision stratégique pour un ensemble de secteurs 

clés en Wallonie
- a mandaté les pôles de compétitivité MecaTech et Skywin pour réaliser cet 

exercice pour le secteur de la défense
- porte une attention particulière à:

• Développer la compétitivité de son secteur de la défense
• Mieux coordonner  les relations entre les acteurs publics, académiques et de 

recherche et les Universités et les industriels
• Optimiser la structure du secteur sur son territoire

+ Ajout de la thématique Space4Defence dans le document « Stratégie et 
priorités technologiques de l’industrie wallonne de la Défense »



Méthodologie 
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1.a. Identification et cartographie des expertises: collection des 
expertises des partenaires du secteur spatial sur base de plusieurs 
sources d’information :
- Les informations issues des répertoires des membres de Skywin
- Les sondages et appels à intervenants diffusés par Skywin auprès de ses 

membres
- Les descriptions institutionnelles des pôles et entités académiques, 

notamment BLU-ULB, Louvain4Space et le CSL
- Les technologies actuellement développées dans le cadre du projet 

Space4ReLaunch, présentant un potentiel d’application dans le domaine de 
la Défense

- Série d’interviews menées auprès d’industriels



Partenaires wallons et bruxellois

Universities

Research centers

Industry
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https://www.spacebel.com/
https://www.telespazio.be/en/home
https://www.unamur.be/en
https://uclouvain.be/en/index.html
https://www.amos.be/
https://www.rma.ac.be/en/homepage
https://www.sirris.be/en
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.cenaero.be/en/node/1
https://lambda-x.com/
https://www.safran-group.com/companies/safran-aero-boosters
https://www.sonaca.com/fr/
https://www.issep.be/
https://www.aerospacelab.be/
https://www.sabca.be/
https://constellr.com/
http://www.ulb.be/en
https://www.thalesgroup.com/en
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.deltatec.be/


Méthodologie 

5

1.b. Classification des expertises selon leurs domaines opérationnels, 
tels que définis par l’OTAN

Acquisition, analyse et 
diffusion des données sur 
les menaces potentielles.

Infrastructures pour 
communication 
satellite

Systèmes de 
positionnement, navigation, 
et synchronisation des 
systèmes

Influence de la météorologie et de 
l’océanographie terrestre sur le 
déroulement des opérations + 
météorologie spatiale

Maintenance et gestion des 
débris spatiaux, gestion des 
menaces et trafic spatial

Détection anticipée de 
lancements de missiles et 
suivi de leurs trajectoires



Méthodologie 
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1.b. Classification des expertises selon leurs domaines opérationnels, 
tels que définis par l’OTAN

+ Volet access to 
space

- Contribution pour 
des capacités de 
lancement 
souveraines, 
flexibles et durables

Technologies transversales

- Composants de 
plateformes satellitaires

- IA
- Cybersécurité
- Infrastructures d’essais



Méthodologie 
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1.c. Classification selon la chaîne de valeurs
- Chaîne de valeurs segmentée 

- Segment spatial : plateforme satellitaire, infrastructure de lancement, opérations en 
orbite

- Segment sol : Infrastructure des stations pour la réception des données et le contrôle 
des satellites, opérations, et acquisition, traitement, analyse et stockage des données

- Segment utilisateurs : Communications satellitaires, navigation et positionnement 
terrestre, applications classifiées suivant domaine opérationnel

→ Identification des masses critiques pouvant émerger de la mise en relation 
d’acteurs complémentaires 
→ Identification des synergies technologiques et industrielles à l’échelle 
régionale



Méthodologie 
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2. Analyse SWOT
- Issue de la confrontation entre les besoins de la Défense et les compétences 

présentes en Wallonie.

- SWOT technologique

- SWOT stratégique

3. Recommandations
- Soutien du développement et de la pérennité de la filière Défense spatiale wallonne 

- Plan d’actions concrètes et des objectifs à mettre en œuvre pour saisir ces 
opportunités en précisant les ressources nécessaires, les acteurs (principaux et 
associés) et les leviers (y compris européens) à activer



WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEWSpace4Defence - Cross-cutting enablers (1/4)

Cross-cutting enablers for satellites and constellations

Power conditioning, distribution and processing units

Onboard hardware, 
software and data 
management systems 

Photovoltaic 
assemblies

Two-phase cooling systems

Bearings for high-precision 
sensors and mechanisms

1 4 TRL 7 9

Radiation-tolerant space 
processor and electronics 
design

Electron beam welding for 
structural components 

Non-destructive testing (NDT) methods to inspect metals, 
composites, and ceramics.

Turnkey mission & control 
centres; end-to-end 

management of spatial 
data systems

Multi-physics simulations: structural analysis, thermo-mechanical analyses, aerodynamic simulations, numerical optimisation (incl. multi-physics 
topology optimization), 0D/1D system modelling, reduced order models (AI-based), digital twins, multi-body systems modelling (incl. morphing), emag
simulations, manufacturing process, simulation, composite materials advanced modelling, impact/crash/explosion simulations

Vibration damping systems

3D-printing for structures and high-power density mechanisms

Miniaturisation of electronic equipment

Modelling and experimental validation of atmospheric reentry flows 

Zero-leakage technologies

Ionic propulsion

Structural/mechanical performance electrical actuators for satellites

On-board health monitoring systems

Platform Stability and Control of satellites for precise imaging 
enhancing

Design for additive 
manufacturing

Production of 
series parts for 
satellites, 
launchers and 
propulsion

Deployable pointing systems

Model based engineering, 
digital engineering

For satellite system design
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Onboard nuclear 
batteries

https://www.deltatec.be/
https://www.thalesgroup.com/en
https://www.thalesgroup.com/en
https://www.spacebel.com/
https://www.spacebel.com/
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.vki.ac.be/
https://www.uliege.be/cms/c_8699436/en/uliege
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://uclouvain.be/en/index.html
https://uclouvain.be/en/index.html
https://www.unamur.be/en


WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEWSpace4Defence - Cross-cutting enablers (2/4)

1 4 TRL 7 9

Surrogate-based multi-fidelity and multi-disciplinary 
optimization for design

AI/ML : multi-source and multi-fidelity heterogeneous data fusion, time 
series forecasting and prediction of complex dynamical systems, 
explainable AI, generative AI, pattern recognition, foundation models

Multiscale thermo-mechanical and electromagnetic topology 
optimization for design and manufacturing processes of metallic, 
ceramic and composite structures

Two-phase flows and capillary-driven heat exchangers (loop heat 
pumps) design

Cross-cutting enablers for satellites and constellations

VLEO platform aerodynamic design and materials development

VLEO platform design : multi-disciplinary aerodynamic design and 
thermo-mechanical design

Development of  satellite 
subsystems

Satellite platform and 
structures, Fixed and 
deployable advanced 
structures for payloads 

Satellite platforms (50kg-1500 kg)

Satellite services : In-orbit 
satellite operations management 
service, acquisition and 
programming, data download, 
processing and delivery service

Ground infrastructure operations 
management service (Optical 
Ground Station, SSA Telescope...)

Design test and assembly of 
optical ground support equipment

Mirror polishing (SiC, 
Aluminium, Zerodur)

Design test and assembly of 
terrestrial astronomy telescopes

Scalable Cloud-native Data 
Platform for data storage, 
processing and delivery
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https://www.cenaero.be/en/node/1
https://www.cenaero.be/en/node/1
https://www.cenaero.be/en/node/1
https://www.cenaero.be/en/node/1
https://www.cenaero.be/en/node/1
https://www.vki.ac.be/
https://www.aerospacelab.be/
https://www.aerospacelab.be/
https://www.aerospacelab.be/
https://www.aerospacelab.be/
https://www.amos.be/
https://www.amos.be/
https://www.amos.be/
https://constellr.com/


WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEWSpace4Defence - Cross-cutting enablers (3/4)

1 4 TRL 7 9

Innovative alloys for additive manufacturing ; – Aluminum alloys resolving 
hydrogen hot cracking and porosity issues, magnetic materials for 

actuators ; conductive materials with copper and other alloys 

Cross-cutting enablers for satellites and constellations

Additive manufacturing of large parts, assembly with heat pipes ;
nozzles manufactured with DED or cold spray

Polymers compatible with space applications (PEEK Peak, etc.)

High-precision micro-manufacturing (of mechanical, opto-mechanical or 
fluidic components, including MGSEs / OGSEs) ».

Alloy resolving hot racking

Design and engineering of composites structures, including mold-free 
composite products 

Aluminium processing system compatible with special aerospace 
grades 7075, 6000 series

Radiation shielding solutions for space applications

Laser texturing to achieve ultra-black surfaces for space applications.
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https://www.sirris.be/en
https://www.sirris.be/en
https://www.sirris.be/en
https://www.sirris.be/en
https://www.sirris.be/en
https://www.sirris.be/en
https://www.sirris.be/en


WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEWSpace4Defence - Cross-cutting enablers (4/4)

Cybersecurity

1 4 TRL 7 9

Cross-cutting enablers for satellites and constellations

RF 
cybersecurity

Cyber resilience of constellations for Telecom 
applications

Network anomaly detection

Critical embedded systems for IoT

Development of secure communications with Quantum key distribution

Routing attack detection

Data integrity ; security by design ; integration of cybersecurity in satellite systems

PNT testbed, 
including 
vulnerabilities 
(jamming/spoofing) 
impact analysis.
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Cybersecurity 
against PNT 

jamming and 
spoofing

https://www.telespazio.be/en/home
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.amos.be/
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://uclouvain.be/en/index.html


WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEW

Cross-cutting enablers for satellites and constellations
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- Propulsion and aerodynamics
- Rocket engines and thrusters; hypersonic 

and plasma wind tunnels; propulsion sub-
systems – valves, turbopumps, turbines

- Calibration and certification
- Optical equipment, EO sensors
- Qualification of processes for aerospace and 

military aviation applications

- Supercomputers
- Cybersecurity center

- Quantum cryptography
- Crisis simulator

- Environmental infrastructures
- Clean rooms, vacuum chambers, climatic 

testing, radiation, cryogenics, severe 
environments (pressure, temperature)

- Machining and manufacturing
- Micro-machining → Additive Manufacturing 

(AM) for large parts

- Materials and structures
- Materials characterization, coatings, 

vibrations

- Communication testing
- Prototyping, testing and RF characterization 

across a wide range of frequencies

Space4Defence - Cross-cutting enablers 
Testing facilities and certifications



WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEW

Cross-cutting enablers for satellites and constellations

Cyclotron - Radiation resistance characterisation
WELCOME platform dedicated to the complete characterisation 
chain for devices/sensors/circuits/antennas and antenna 
arrays/systems for RF SatCom applications
IR/Raman spectroscopy  for solids/liquids in extreme conditions

Calibration of optical sensors, hyperspectral/multispectral sensors 
and various Small Sats equipment
Coating for optical sensors
Environmental testing - thermal vacuum 
Cryogenic testing

Cryogenic facilities
Rarefied plasma testing facility
Hypersonic wind tunnels 

Support for operations in a harsh environment: climate chamber 
Radiation-response testing (oxidative stress markers, surface 
degradation) in ESA-CORA GBF
Space communications systems prototyping of communication 
systems from 1 to 40 GHz (SHF and Ka bands) (converters and 
antennas) 
‘Battery/Supercapacitor’ - Synthesis, assembly and testing
Hybrid rocket engine testing facility

Micro-machining platform (wire-EDM, die-sinking-EDM, micro-
3D-EDM-milling, high-speed micro-milling) for high-precision 
micro-machining of metal and conductive materials

Characterization and calibration of space elements, optical systems 
and instruments
Characterization and calibration of sensors from Vacuum Ultraviolet 
(VUV) to Near Infrared (NIR)
Environment testing -Thermal Vacuum facilities for small assemblies
Several clean/white rooms, including an ISO-5 certified cleanroom
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Anechoic chamber for EMC and ETSI testing

HPC facility LUCIA

Thermal testing under vacuum
Mechanical, microstructural and corrosion 
analysis; tanks and valves under pressure, 
sealing, cryogenic, DED and cold spray 
equipment, coatings

Synthesis, Irradiation, and Analysis of Materials 
(SIAM) platform 
Vacuum chamber simulating low-orbit conditions 
for project preparation

Space4Defence - Cross-cutting enablers 
Testing facilities and certifications

https://www.vki.ac.be/
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://www.sirris.be/en
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.unamur.be/en


WG7.1
ISR

WG7.2
SSA

WG7.3
SATCOM

WG7.4
PNT

WG7.5
METOC

WG7.6
SEW

Cross-cutting enablers for satellites and constellations

Cryogenic testing

Vibration and shocks testing

Qualification laboratory

High Performance Materials Qualification 
Space and Military Aviation Flight Hardware 
Qualification

Vibration, thermal vacuum, environmental 
testing 

RF ground to space RF 
cybersecurity test bed

Development and assembly of vacuum 
chambers

Anechoic chamber for measuring the quality 
of reception and transmission of antennas

Shock, vibration, thermal vacuum, 
EMC, environmental testing

HPC clusters (CPU and GPU)
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RF testing facility for L, S and C bands 

Space4Defence - Cross-cutting enablers 
Testing facilities and certifications

Straylight characterization and suppression of optical 
payloads

Non destructive testing for composites via shaerography

https://www.amos.be/
https://www.thalesgroup.com/en


Space4Defence – ISR (Intelligence, Surveillance and Reconnaissance)

1 4 TRL 7 9

High-resolution 
hyperspectral and 

multispectral sensors for 
VNIR and SWIR

TIR (Thermal Infrared 
Payload)

High-precision LST 
monitoring using TIR and 
VNIR data at 10 m 
resolution.

Mission & Control centers, 
onboard software, data 
processing, AI-powered 
Earth observation, and 
multi-intelligence 
integration 
for space and 
ground segments,
Simulation, modelling & 
emulation

Large aperture 
camera for low 
signal detection

Advanced optical sensors/space-based miniaturised photonic 
systems for advanced imaging payloads

High frequency microelectronics for LIDAR 
applications →UV sensors

Spectrometry for chemical detections

GNSS-R technology for maritime surveillance

Quantum optical payloads / on-chip quantum photonics

VHR VLEO payload

Cameras for thermal IR

Light imaging with superior resolution than IR on-satellite 
sensors

Multi-spectral image analysis algorithms development

Photonic sensor technologies, advanced light sources ranging from UV to 
THz 

Data process for VHR 
payload

Detection of changes in areas of interest

IA for data fusion
Multispectral image analysis

Automation of the integration of data (and data sharing) from 
different sources and sensor types Phase-change materials heat storage devices for  high-dissipation 

thermal imaging systems

RF spectrum monitoring and analysis from space for jamming detection 

Space data hub for crisis real-time management

Analysis and modeling of 
Earth observation from UV 
to IR  + data validation

Design of optical mechanisms optimised for straylight reduction and 
optical alignment

RF payloads

Image processing and data fusion

Calibrated and operating 
thermal IR satellites
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Space Domain Awareness 
Command & Control (C2)

Ground (and airborne) monitoring/detection 
solutions for jamming and spoofing.

Advanced SL correction in optical payloads by innovative 
design/characterization/processing

https://uclouvain.be/en/index.html
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.amos.be/
https://www.deltatec.be/
https://www.uliege.be/cms/c_8699436/en/uliege
https://uclouvain.be/en/index.html
https://www.issep.be/
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://lambda-x.com/
https://lambda-x.com/
https://www.amos.be/
https://www.deltatec.be/
https://www.spacebel.com/
https://constellr.com/
https://www.spacebel.com/
https://www.issep.be/
https://lambda-x.com/
http://www.ulb.be/en
https://www.aerospacelab.be/
http://www.ulb.be/en
https://constellr.com/


Space4Defence – SSA (Space Situational Awareness)

1 4 TRL 7 9

Design and assembly of 
optical telescopes for 

debris tracking and SSA

Optical components and designs for space-based SSA payloads

Optical components for 
VIS, SWIR and LWIR 
cameras for guiding safe 
satellite removals

Optical components and 
optical payloads for SSA 
applications

Orbital mechanics – satellite orbits, optimal control-based 
trajectories, mission analysis

Space debris reentry and mitigation

Application of the dynamic systems theory and field 
complexity for scenario assessment of space debris 
behaviour 

Cameras for observing other satellites and space debris

Situational awareness tools 
& applications exploiting 
artificial intelligence –
anomaly detection
Simulation, modelling 
& emulation
Mission & control center

Numerical simulation of critical space debris materials 
aero-thermal ablation by melting 

Hall effect thrusters → enables collision avoidance

Design for Demise : Numerical simulations of destructive re-entry, 
plasma flow + thermo-chemico-mechanical material response 

Geospatial intelligence and 
space situational 
awareness 

Advanced electric propulsion 
(EP) thrusters 
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Telescope simulator

Robotics for collision avoidance

Edge AI computing

Data fusion for geospatial intelligence and 
battlefields + missile or satellite avoidance
Simulation, modelling & emulation (for 
telescopes)AI/ML algorithms onboard spacecraft for real-time satellite 

identification, characterization, and motion analysis

AI//Multimodal Machine Learning (Data Fusion, Situation Awareness)

Rarefied flow simulation

Forward scatter radar for 
meteor science and 
spacecraft reentries over 
Belgium detectionMeteor radar for spacecraft 

detection in LEO

IA for data fusion

Dual 
channel VIS+SWIR 
optical payload

VIS 
camera

Multispectral Sensors for Space Surveillance, Digital Twins

https://www.spacebel.com/
https://www.unamur.be/en
https://www.uliege.be/cms/c_8699436/en/uliege
http://www.ulb.be/en
https://www.unamur.be/en
http://www.ulb.be/en
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.deltatec.be/
https://www.cenaero.be/en/node/1
https://www.cenaero.be/en/node/1
https://www.amos.be/
https://www.amos.be/
https://lambda-x.com/
https://lambda-x.com/
https://www.spacebel.com/
https://www.spacebel.com/
https://www.deltatec.be/
https://www.spacebel.com/
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.vki.ac.be/
https://www.vki.ac.be/
https://www.cenaero.be/en/node/1
https://www.vki.ac.be/
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.spacebel.com/
http://www.ulb.be/en
https://lambda-x.com/
https://lambda-x.com/
https://uclouvain.be/en/index.html


Space4Defence – SATCOM (Satellite Communications)

1 4 TRL 7 9

Optical ground station/ sensors and payloads for laser 
communication

Phased arrays antennas (beamforming)

Antennas and spatial antenna networks

Optical communications, laser links and optical terminals

Quantum key distribution

Design, development, and 
installation of 

telecommunications 
infrastructure

RF/mm Wave circuit for 
LEO/MEO Telecom 
Applications

Telecommunications and 
advanced signal 
processing: transmission, 
reception, coding, multi-
antennas, spatial filters, 
localization and 
positioning

Communication protocols and networks security for satellites

Metamaterial antennas for communications and sensing

Multi-sensor fusion techniques, including Global Navigation Satellite 
Systems (GNSS), Inertial Measurement Units (IMU), and LiDAR 

Functional single-photon demonstrators

Simulation of constellations for Telecom applications
Mission & control center

Automation to reduce heavy reliance on human-in-the-loop 
operations to shorten time between tasking and receiving 
satellite data

Functionalised structures including antennas and/or RF 
transparent

RF payloads

“Observatory-in-a-box” systems to monitor space 
environment from the ground (solar, optical and radio 
instruments)
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https://www.uliege.be/cms/c_8699436/en/uliege
https://www.amos.be/
https://www.rma.ac.be/en/homepage
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://uclouvain.be/en/index.html
https://uclouvain.be/en/index.html
https://uclouvain.be/en/index.html
http://www.ulb.be/en
http://www.ulb.be/en
https://uclouvain.be/en/index.html
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.amos.be/
https://www.spacebel.com/
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.telespazio.be/en/home
https://www.aerospacelab.be/


Space4Defence – PNT (Positioning, Navigation, and Timing)

1 4 TRL 7 9

Ultra-wideband positioning system

Localization algorithms (PNT): all 
associated signal processing, using 
multi-antenna systems.

Elementary particle physics for time synchronisation, 
atomic clocks, GPS

Interference detection and 
mitigation, multi-layered PNT, 
signal resilience, and strategic 
radio spectrum awareness

PNT solutions relying on 
data fusion of GNSS with 
other positioning sensors. 
Simulation and testing of 
PNT solutions and 
robustness

Modeling and reconstructing ionospheric effects to enhance 
GNSS precision and integrity using satellite signal 
measurements.
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Improvement of GPS availability, reliability, and accuracy during 
fire operations in dense environments.

Geomatics and GNSS data processing

Advanced navigation algorithm 
with factorial graph optimisation.

Localisation of objects using UWB 
technology - Algorithms and 
implementation of power transfer, 
pulse transmission, reception, 
multilateration, creation of a 
testbed.

Satellites atomic clocks 
with light and compact 
magnetron type 
resonance cavity 

Next gen antennas (quantum-based) for RF sensing

Space weather warnings 
regarding the state of the 
ionosphere and possible 
effects on radio 
communications, which 
potentially impacts GNSS 
positioning precision 

CubeSats synchronisation for GNSS-R 
application

RF payloads

Minisatellites constellations as low-cost resilient backup PNT systems

http://www.ulb.be/en
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.rma.ac.be/en/homepage
https://www.rma.ac.be/en/homepage
https://uclouvain.be/en/index.html
https://uclouvain.be/en/index.html
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://www.telespazio.be/en/home
https://www.telespazio.be/en/home
https://www.uliege.be/cms/c_8699436/en/uliege
https://uclouvain.be/en/index.html
https://www.aerospacelab.be/


Space4Defence – METOC (Meteorology and oceanography)

1 4 TRL 7 9

Spatial and spatiotemporal acquisition and analysis of 
geographic data for climate monitoring

Geophysics and modelling of ice sheets, glaciers and sea ice 
and its relation within the climate system. Projections of sea 
level rise

Terrestrial monitoring 
using high-precision 
thermal infrared (TIR) and 
visible-near infrared (VNIR) 
data.

10-meter resolution 
surface temperature maps

Near-real-time processing 
and robust data 
distribution infrastructure.

Atomic quantum gravimeter technology → potential for 
mapping the ocean and facilitating resilient navigation.

Multispectral SWIR 
payloads for oceanography

Operational mapping for 
Copernicus Climate Change 
Service – Land Cover

Hyperspectral payload 
composed of one single 
telescope working in VIS and 
SWIR channel for 
environmental monitoring 

Distributed nanosatellite constellations for real-time 
oceanography

Marine and environmental study and modelling : heat waves 
and cold spells

Model verification using wavelets and other advanced 
statistical tools and cloud filling based on empirical 
orthogonal functions.

New Copernicus capability for trophic ocean networks : fusion 
of new data into innovative ecosystem models
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Thermographic imaging for regional mapping of exposure to 
thermal hazards 

Integration of mission intent and external signals (weather, 
alerts) 

Volcano ash, plume 
detection, characterization, 
propagation

Dual band (VIS+SWIR) 
hyperspectral camera for 
environmental monitoring"

https://www.uliege.be/cms/c_8699436/en/uliege
https://www.rma.ac.be/en/homepage
https://constellr.com/
https://www.amos.be/
https://lambda-x.com/
https://www.issep.be/
https://uclouvain.be/en/index.html
https://www.uliege.be/cms/c_8699436/en/uliege
http://www.ulb.be/en
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.uliege.be/cms/c_8699436/en/uliege
https://lambda-x.com/


Space4Defence – METOC (Meteorology and oceanography)
Space weather

1 4 TRL 7 9

Spectrometry for chemical detections
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EPT- Energetic Particle 
Telescope

.
3DEES - 3D Energetic Electron 
Spectrometer

Detection and monitoring of 
solar phenomena

Edge AI computing

Model-data fusion techniques integrating satellite measurements 
and space weather data AI//Multimodal Machine Learning (Data Fusion, Situation Awareness)

Rarefied flow simulation

Modelling of the dynamic behaviour of the 
Earth's magnetosphere and its coupling with 
the ionosphere, 

Payload data management 
system – magnetic field, 
ionosphere - for space 
weather

Space weather warnings regarding the state of the ionosphere and 
possible effects on radio communications, which potentially impacts 
GNSS positioning precision 

SPENVIS - a WWW interface to models of the space environment and 
its effects

Miniaturized space instruments to observe space weather – proximity 
tracking and anomaly investigation

Automated processing of space weather from space-based and 
ground-based instruments into actionable warnings

Extreme Ultraviolet Imagers

VUV imagers for heliospheric
missions and for solar wind 
missions.

Advanced SL correction in heliospheric imagers by innovative 
design/characterization/processing

Shielding against ionising 
radiations

https://www.uliege.be/cms/c_8699436/en/uliege
https://uclouvain.be/en/index.html
https://uclouvain.be/en/index.html
https://www.deltatec.be/
https://www.multitel.eu/?pk_vid=236fb802d35346db16921193140cd03f
https://www.vki.ac.be/
https://www.uliege.be/cms/c_8699436/en/uliege


Space4Defence – SEW (Shared Early Warning)

1 4 TRL 7 9

Multispectral sensors

RF and millimeter-wave (mmWave) integrated circuits - RF 
front-end circuits, Low-noise amplifiers (LNAs), Mixers and 
filters, Frequency synthesizers →space-based passive RF 
sensing systems

Thermal infrared hyperspectral imager targeted for a mini-satellite of 
the class PROBA → hyperspectral signatures

Architecture of satellite-based RF receivers

22

On-board software & data processing and simulation for early 
warning against ballistic and hypersonic missile threats 
→Contribution to Odin’s eye

ML algorithms detecting of the signature of objects entering 
the atmosphere

RF based SEW

Anomaly detection from spectrum analysis in 
communication channels

Design and assembly of 
optical telescopes for 

debris tracking and SSA

Optical components and 
designs for space-based 
surveillance payloads

Hyperspectral MWIR camera

Early detection of 
nuclear missiles

https://www.spacebel.com/
https://www.vki.ac.be/
https://lambda-x.com/
https://uclouvain.be/en/index.html
https://www.rma.ac.be/en/homepage
https://www.telespazio.be/en/home
https://www.amos.be/
https://www.amos.be/
https://lambda-x.com/
https://www.telespazio.be/en/home


Space4Defence – Access to space

1 4 TRL 7 9
Space control actuators 
for low-cost access to 
space

Thrust vector control 
systems for launchers

Fluid control valves for 
space launch vehicle 
engines and stages

Health monitoring system for actuators

Bearings for turbopumps in rocket launchers

3D-printing capacity for high-pressure/temperature 
subcomponents

Zero-leakage technologies

Hybrid rocket propulsion

Computation and testing for the design of morphable structures 
submitted to extreme thermal and mechanical loads 

Development of a high-fidelity reentry simulation tool for 
fragmentation coupling atmospheric, trajectory, rarefied gas flow 
simulation and thermo-mechanical model

3D-printing capacity for 
high temperature 
applications

Command electronics 
and safeguard systems –
Ariane and Vega

Software for VEGA-C
Operations Center
simulations

Low inertia electric motors

Combined attitude and orbit control using thrusters 

High-fidelity scale-resolving hypersonic and high-enthalpy flows computation for design of thermal protection systems

Additive for solid propellants

Pyrotechnic compositions for actuation and initiation 

Chemical propulsion
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Multi-physics simulations: structural analysis, thermo-mechanical analyses, aerodynamic simulations, numerical optimisation 
(incl. multi-physics topology optimization), 0D/1D system modelling, reduced order models (AI-based), digital twins, multi-body 
systems modelling (incl. morphing), emag simulations, manufacturing process, simulation, composite materials advanced 
modelling, impact/crash/explosion simulations

Nuclear propulsion

https://www.safran-group.com/companies/safran-aero-boosters
https://www.sabca.be/
https://uclouvain.be/en/index.html
http://www.ulb.be/en
https://uclouvain.be/en/index.html
https://www.uliege.be/cms/c_8699436/en/uliege
http://www.ulb.be/en
http://www.ulb.be/en
https://www.cenaero.be/en/node/1
https://www.cenaero.be/en/node/1
https://www.vki.ac.be/
http://www.ulb.be/en
https://uclouvain.be/en/index.html
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.sabca.be/
https://www.spacebel.com/
https://www.thalesgroup.com/en
https://www.sirris.be/en
https://www.cenaero.be/en/node/1
https://www.vki.ac.be/
http://www.ulb.be/en
https://uclouvain.be/en/index.html
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.rma.ac.be/en/homepage
https://www.vki.ac.be/


Space segment
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Payload

EO/ISR Imaging

UCLOUVAIN
ULIEGE
ULB
CSL
MULTITEL
AEROSPACELAB
AMOS 
DELTATEC
LAMBDA-X

RF Sensors

UCLOUVAIN
ULIEGE
ULB
CSL
MULTITEL
AEROSPACELAB
AMOS 
DELTATEC
STARION

Support systems for sensors

ULIEGE CRM APO-GEE
UMONS CSL EHP

SW Instruments

UCLOUVAIN
ULIEGE
CSL
IASB
ROB
GHOST space

SSA/SEW Instruments

CSL
IASB
AMOS 
ALDORIA
DELTATEC
LAMBDA-X

PNT 

UCLOUVAIN
ULIEGE
ULB
CSL
AEROSPACELAB 
M3SYSTEMS
THALES C

Communication

UCLOUVAIN
ULIEGE
CRM
CSL
MULTITEL
AEROSPACELAB
AMOS
GHOST space
TELESPAZIO
THALES C

Structure and 
mechanisms

UCLOUVAIN
ULIEGE
ULB
CENAERO
CRM
SIRRIS
VKI
AEROSPACELAB
ANYSHAPE
APO-GEE
EHP 
GDTECH
SONACA
SOUDOBEAM

Thermal control

UCLOUVAIN
ULIEGE
ULB
CENAERO
CRM
VKI
ANYSHAPE
EHP 
GDTECH
TRACTEBEL

Propulsion

UCLOUVAIN
ULIEGE
UNAMUR
ULB
CENAERO
CRM
VKI
ANYSHAPE 
APO-GEE
EHP 
GDTECH
THALES AS

Power 
conditioning

UCLOUVAIN
UMONS 
GDTECH
THALES AS 
TRACTEBEL

Constellation manufacture 

AEROSPACELAB
SONACA

Design and simulation

UCLOUVAIN AEROSPACELAB
ULIEGE ANYSHAPE
ULB GDTECH
UNAMUR LAMBDA-X
CENAERO SPACEBEL
CRM TRACTEBEL
SIRRIS V2i
VKI

Materials and 
manufacturing

UCLOUVAIN
CRM
SIRRIS
ANYSHAPE

METOC payload
AMOS
LAMBDA-X

Subcomponents

Launch segment In-orbit operations

Robotics

UCLOUVAIN
ULIEGE
ULB
EHP
GDTECH
SONACA
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Universities
Research centers
Industry/SME 



Space segment
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Systems

Structure and 
materials

UCLOUVAIN
ULIEGE
ULB 
ANYSHAPE
BEBLUE
GDTECH
CENAERO
CRM
SIRRIS
VKI

Launch segment In-orbit operations

Propulsion

UCLOUVAIN
ULB
ULIEGE
UMONS
RMA
SIRRIS
ANYSHAPE
APO-GEE
BEBLUE
GDTECH
NANOPYRO
SABCA
SAFRAN AERO BOOSTERS

Operations and control

Mission control

UMONS
ALDORIA
AEROSPACELAB
STARION
SPACEBEL
TELESPAZIO

Command, control 
and safeguard

Onboard 
hardware

UCLOUVAIN
ULIEGE
DELTATEC
SPACEBEL
TELESPAZIO

Computing

Onboard 
software

UCLOUVAIN
DELTATEC
SPACEBEL

Process

Platform

Acquisition and  
process

UMONS
ULB
CENAERO
IASB
ISSEP
MULTITEL
CONSTELLR
DELTATEC
LAMBDA-X
M3 SYSTEMS
SPACEBEL
STARION
TELESPAZIO

ULB
UCLOUVAIN
UMONS
VKI
SPACEBEL
TELESPAZIO
THALES AS

Thrust vectoring control

UCLOUVAIN
UMONS
SABCA

Constellation 
management

SPACEBEL
STARION
THALES C

Universities
Research centers
Industry/SME 



Ground segment value chain
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Hardware Software

Communication

Ground system engineering and infrastructure

Cybersecurity / QKD

Ground station

ALDORIA
AEROSPACELAB
BEBLUE
SPACEBEL
TELESPAZIO
THALES C

UCLOUVAIN CSL AMOS
ULB MULTITEL NEXOVA
ULIEGE M3 SYSTEMS

STARION
THALES 

ALDORIA
M3 SYSTEMS
SPACEBEL
STARION
TELESPAZIO

CSL
MULTITEL
AEROSPACELAB
AMOS
GHOST space
TELESPAZIO

RF

UCLOUVAIN
ULIEGE
NEXOVA
STARION
TELESPAZIO

Laser

ULB
ULIEGE
CSL
MULTITEL
AMOS

Design, assembly and 
integration

Operations

Mission 
& control

Simulation & 
digital twins

Data 

UNAMUR
SPACEBEL
THALES

AEROSPACELAB
SPACEBEL
STARION

Infrastructure

AEROSPACELAB
ALDORIA
SPACEBEL
TELESPAZIO
CENAERO
ROB

Process and 
storage

ALDORIA
SPACEBEL
STARION
TELESPAZIO

Data process

UMONS
ULB
CENAERO
ISSEP
MULTITEL
ALDORIA
CONSTELLR
DELTATEC
M3SYSTEMS
SPACEBEL
STARION

Optics

ULIEGE
CSL
MULTITEL
AMOS
ALDORIA

Universities
Research centers
Industry/SME 



User segment

User segment

IASB
ISSEP
MULTITEL
LAMBDA-X
SPACEBEL
STARION

SST

ULIEGE
ULB
UMONS
UNAMUR
ALDORIA
LAMBDA-X
SPACEBEL

METOC

UCLOUVAIN
ULIEGE
ULB
UMONS
RMA 
CONSTELLR

SEW

RMA 
VKI
SPACEBEL
TELESPAZIO 

RF

UCLOUVAIN
ULIEGE
ULB
NEXOVA
STARION
TELESPAZIO

Laser

ULB 
ULIEGE
CSL
MULTITEL
AMOS

QKD

ULIEGE
CSL
MULTITEL
AMOS 
NEXOVA
STARION
THALES C

UCLOUVAIN
ULB
ULIEGE
IASB
M3S
TELESPAZIO
THALES C

Cybersecurity / QKD

UCLOUVAIN CSL AMOS
ULB MULTITEL NEXOVA
ULIEGE STARION

THALES C 
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SATCOM PNTISR SSA METOC SEW

Space  Weather

ULIEGE
IASB 
ROB
STARION

Universities
Research centers
Industry/SME 



Overview – cross segment skills
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Space segment User segmentGround segment

Cybersecurity

UCLOUVAIN CSL AMOS
ULB MULTITEL NEXOVA
ULIEGE THALES 

STARION

Testing facilities

UCLOUVAIN
ULB
ULIEGE
UNAMUR

CSL 
CRM
IASB
MULTITEL
ROB
SIRRIS
VKI 

AGC
AMOS
ANYSHAPE
BEBLUE
EHP
GDTECH
GHOST

Platform Launch In-orbit operations Engineering and infrastructure Operations Data SatCom PNT Applications 

AI

M3 SYSTEMS
MPP
NEXOVA
STARION
THALES
V2i
OPTRIONUniversities

Research centers
Industry/SME 



Positionnement de l’écosystème wallon
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Positionnement de l’écosystème wallon vis-à-vis des domaines OTAN
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ISR

Intelligence, Surveillance and 
Reconnaissance 

SSA

Space Situational Awareness

SATCOM

Secure satellite 
communications

Advanced sensors and instruments and support systems
Onboard & Ground processing technologies

Data fusion for intelligence and analytics

RF spectrum scanning 
Optical links

Telecom infrastructure

Mission control and 
operations

METOC

Meteorology, oceanography and 
space weather

Simulation and modeling capabilities
Space systems engineering

Monitoring, forecasting and impact assessment
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ISR

Intelligence, 
Surveillance and 
Reconnaissance 

SSA

Space Situational 
Awareness

SATCOM

Secure satellite 
communications

PNT

Positioning, 
Navigation, and 

Timing

METOC

Meteorology and 
Oceanography
Space weather

SEW

Shared Early 
Warning

Satellite platforms
Structures, additive manufacturing and advanced materials

Onboard & Ground processing technologies
Constellations manufacture and management

Cybersecurity
Security by design

Secure communications and advanced data encryption

AI
System design and optimization

Onboard processing
AI-enhanced analytics

Detection, mitigation and management

Access to space

Subcomponents 
for launchers

Hypersonic 
aerothermodyna
mics and high-
performance 
computing

Rocket (thrusters 
and components) 
testing facilities

Positionnement de l’écosystème wallon vis-à-vis des domaines OTAN
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SBEO

Space Based Earth observation

SSA

Space Situational Awareness

VLEO

Very Low Earth Orbit technologies

- Ultra-high spatial resolution EO 
payloads 

- Multi-band, beam-steered antennas 
- Infrared (thermal) sensors and support 

systems
- Smart automated on-board processing 

systems
- Data fusion
- Mass production and standardisation 

for constellations

- Data fusion and process towards 
operational space picture

- Ground and space-based intelligent 
monitoring of space objects – satellites 
and debris

- Cooperative operation within large-
scale constellations

- Power provision, propulsion technologies 
and control
- Low latency communication
- Optimised satellite platforms 
- Predictive modelling

Positionnement de l’écosystème wallon vis-à-vis des priorités IRSD



Merci
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