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WHO AM I ?
Leuven, Belgium
MSc Mathematics / Physics
PhD Plasma-Astrophysics

Started with Space Applications Services, 
Brussels in 1999

Supported EADS (Airbus) on ATV spacecraft
Coordinated operations ISS science payloads

ESA Mission Science Office cross-agency 
coordination ISS research & technology & edu

ICE Cubes space access service for research, 
technology & education



WHY TECHNOLOGY DEMONSTRATION UNDER 
MICROGRAVITY / HYPERGRAVITY ?
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TECHNOLOGY DEMONSTRATION - TERMINOLOGY

Credit: ESA
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WHAT TECHNOLOGY DEMONSTRATION ?

3D PRINTING, 
ADDITIVE
MANUFACTURING, 
RECYCLING, 
SOLDERING

3D PRINTING IN ZERO-G 
– MADE IN SPACE

COMMERCIAL POLYMER RECYCLING
FACILITY – MADE IN SPACE
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ROBOTICS, TELE-
ROBOTICS AND
AUTONOMOUS
SYSTEMS

ROBONAUT - NASA

GITAI – J-SPARC - BISHOP
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IN-SPACE
PROPULSION

THRUSTME – SPACETY- IODONE-PROPELLED

EXOTRAIL – EXOMG HALL-EFFECT ELECTRIC PROPULSION
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SATELLITE
SERVICING / 
REFUELING

FURPHY – ORBIT FAB

ROBOTIC REFUELING MISSION 3 – NASA
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COMMUNICATION
AND NAVIGATION

SPHERES RESWARM – NASA MIT 

DELAY/DISRUPTION TOLERANT NETWORKING (DTN) - NASA
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THERMAL 
CONTROL

SPACE TEST PROGRAM - HOUSTON 3 - NASA
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MATERIALS, 
STRUCTURES AND
MANUFACTURING

ZBLAN OPTICAL FIBER – MADE IN SPACE - FOMS

CARBON NANOTUBES - DEXMAT
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LIFE SUPPORT & 
HABITATION

ENVIRONMENTAL 
TECHNOLOGIES

AMINE SWINGBED - NASA
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EXPLORATION
DESTINATION
SYSTEMS

PLATFORMS OF THE
FUTURE

LOCAD-PTS

SPACECRAFT-ON-A-CHIP EXPERIMENT
PLATFORM – SPRITE – CORNELL UNIV
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AR / VR

ARTIFICIAL
INTELLIGENCE

JUXTOPIA CONTEXT-AWARE MOBILE MIXED
ASSISTIVE DEVICE (CAMMRAD) 

CIMON-2 – DLR, AIRBUS, IBM

• AR / VR IN FLIGHT
SIMULATIONS, IN SURGICAL
TRAINING, OPERATIONAL
SUPPORT

• AR’S RANGE INCREASES AS
COMPUTING POWER GROWS

• ARTIFICIAL INTELLIGENCE
TECHNOLOGIES OF HIGH
RELEVANCE TO SPACE
APPLICATIONS



Space power and energy Fuel Cells, Energy 
generation, capture, 
storage, solar cells and 
arrays

E.G. Testing TiSi2 Nanonet 
Based Lithium Ion Batteries 
for Safety in Outer Space

Computing Electronics
Avionics

E.G. SG100 Cloud 
Computing Payload, 
Hewlett Packard 
Spaceborne Computer

Science Instruments Science and sensor systems, 
prototypes, evaluation

E.g. Reducing Signal 
Interruption from Cosmic 
Ray Background in Neutron 
Detectors

Clothing / Textiles E.g. ACTIVE DEPLOYMENT OF
FIRST AEROSPACE ELECTRONIC
TEXTILE - MISSE

Operational processes and 
procedures

Evolving and maturing  
towards exploration 
missions

E.g. Supervision of 
Autonomous and 
Teleoperated Satellites -
Interact (SATS-Interact) 



HOW TECHNOLOGY DEMONSTRATION UNDER 
MICROGRAVITY / HYPERGRAVITY ?
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WHERE TECHNOLOGY DEMONSTRATION UNDER 
MICROGRAVITY / HYPERGRAVITY ?
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WHERE TECHNOLOGY DEMONSTRATION UNDER 
MICROGRAVITY / HYPERGRAVITY ?

Identification of User Needs and Possible Platforms for Future Microgravity 
and Space Experimentation 
C.Boggs, andV.Dhiri , Telespazio
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WHERE TECHNOLOGY DEMONSTRATION UNDER 
MICROGRAVITY / HYPERGRAVITY ?

BISHOP AIRLOCK NANORACKS

BARTOLOMEO AIRBUS

I-SEEP SPACEBD

MISSE ALPHA-SPACE

SPHERES-ASTROBEE
– NASA - MIT

FARADAY – INSPACE MISSIONS

EXOPOD -
EXOLAUNCH



ICE Cubes platform
• Own facility inside space station
• Fast-track regular access
• Front connector – isle payload
• WiFi payloads
• Unique real-time interaction 

capability
• Via internet / IP protocols
• From your home location 

~24/7Power / data



Wired Experiments:
• Detection and recovery from Single 

Event Upsets for electronic hardware 
• Proof of concept for material 

manufacturing
• Heat Pipes / micro-fabricated heat 

pipes used for thermal management of 
detectors

• Sloshing Analysis/Demonstration
• Proof of concept for miniaturized 

mechanisms and robotic systems
• Demonstration of  alternative propulsion 

concepts (e.g.  micro and nano 
thrusters)

Wireless controlled experiments : 
• Testing guidance and navigation 

algorithms / strategies, in areas of 
autonomous technologies in 
formation flying, collision 
avoidance, 

• Proof of concept for miniaturized 
docking / berthing / capturing 
subsystems

• Test of life support technologies  
for  monitoring and analysis  of 
crew vital performances (e.g. 
supported by AI and supervised 
from ground)

ICE Cubes use cases



ICE Cubes example cases

• UV/VIS Spectrometer precursor technology demonstrator for 
future Exobiology mission

• https://www.ohb.de/en/news/2019/iss-to-ohb-technology-
demonstrator-spectrodemo-transmits-first-data-set-to-earth

• Cybersecurity: testing technological solutions to make 
encryption-based secure communication feasible for even 
the smallest of space missions

• http://www.esa.int/ESA_Multimedia/Images/2019/07/Crypt
ography_ICE_Cube_experiment

• OscarQube diamond magnetometer

https://www.ohb.de/en/news/2019/iss-to-ohb-technology-demonstrator-spectrodemo-transmits-first-data-set-to-earth
http://www.esa.int/ESA_Multimedia/Images/2019/07/Cryptography_ICE_Cube_experiment


CONCLUSION TECHNOLOGY DEMONSTRATION 
UNDER MICROGRAVITY / HYPERGRAVITY 

• WHY? VALIDATION IN TRUE SPACE ENVIRONMENT, TRL RAISING
• WHAT? TYPES / SCOPES / USE CASES
• HOW? DIFFERENT ROUTES
• WHERE? WHICH TYPES OF PLATFORMS

• OPPORTUNITIES
• NETWORK AND COLLABORATE
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