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Astronautique, Suisse et Robotique Spatiale

• Astronautics is fascinating;  extraterrestrial
space is our current exploration horizon

• Astronautics is international yet Switzerland 
plays a significant role

• Robotics helps; let's talk of motion, control and 
cognition

• A lot is available on the internet – yet this talk is
meant to be original & complementary!
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• NASA, ESA, CNES, etc.
• IAF the International Astronautical Federation

• Necessity of very large support (international, multi-segments: industry, 
research, politics, education, outreach, workforce development…)

• Swiss Space Association
• Other Swiss references

2.  Astronautics
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1964 -
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Adelaide, Australia

Bremen, Germany

Guadalajara, Mexico+Exhibition
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• 2 big cousins of astronautics: aeronautics and 
astronomy/astrophysics:

• E.g.: DGLR/DLR, AAAF, … Aéropoly

2.  Astronautics
Visibility-viability-synergies?
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3. Swiss Space 
(overview) 

Astronautique, Suisse et Robotique Spatiale

• CH: ESA co-founder 
(re. SEFRI/SSO-Affaires spatiales)

• SSA Brochure
• You Tube - Space

Days 2013 , yc Swiss 
Space Systems (350 Gb 
de vidéos)!

• CH: Swiss Space 
Center
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3. Swiss Space (overview) 
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• IAC 2011: Cape Town, Afrique du Sud 
- meeting suisse:  Walter Flury, Bernard Krummenacher, Claude 
Nicollier, Thomas Schildknecht,  JDD

Swiss Space Days 2011 à Neuchâtel - Neuenburg (1 de 3)

Un peu d'histoire
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IAF

SAA

SVWT

SRV
SSA

SAFR

…

…

…

JS51

RG62

FC86

JDD07     PAC

-2009
Swiss Space AG-GV 3. Nov. 2012, JDD 21

Swiss Space Days 2011 à Neuchâtel - Neuenburg (2 de 3)

Un peu d'histoire

IAF

SAA

SVWT

SRV
SSA

SAFR

…

JS51

RG62
Richard 

Greinacher

FC86

JDD07     PAC

-2013   

Ernst Honegger
(Divisionnaire)

Otto Walthert

Claude Nicollier    Jean-Gabriel Gander (2000)

B. Schlueter

JS51

BS93

JGG97

JDD00

LV13
JDD: Jean-Daniel Dessimoz;     LV: Lukas Viglietti

OW
EH

PAC: Policy Advisory
Committee

International    |      Evolution of Swiss
charges     |     associations for Space

incl. HS and PAC   |         incl. presidents
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Swiss Space Days 2011 à Neuchâtel - Neuenburg (3 de 3)

Un peu d'histoire
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3. Swiss Space (overview) 
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!!!   APPLY FOR A STUDENT GRANT  !!!
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Swiss Space Center (2011-)
3. Swiss Space (overview) 

Beyond ESA, 
National agencies:
• (CNES, DLR, 

etc.)… and
• Swiss Space 

Center (2011-); 
re. EPFL, ETHZ, 
HES-SO, etc.
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3. Swiss Space (overview) 
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• Roughly 70% of about 130 mios CHF yearly Swiss
contributions to ESA come back to Switzerland 
essentially as contracts for industry

• Swiss administration is split into numerous specific 
departments and sub-structures, and space finally fits 
nowhere in this system

• Yet it is the public at large who votes for the necessary 
credits to develop space activities

• And IAF (re. our SSA/SRV) has also been capable in 
more than 60 years to keep space experts worldwide 
together, no matter  how strong have been political 
tensions; at national and international levels.
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4. Robotics – Platforms
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• réf. LRIA 
2015
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• réf. LRIA 
2015
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• Responsabilités pour la région 
dans le domaine des 
techniques spatiales

• Sojourner et limite des roues 
(cf. publications)

• Simulations de structure yc 
modèle physique (cf. Webots et 
publications)

• Modèles "hands-on" pour 
"education and outreach"

• Etude pour ExoMars avec 
partenaire industriel suisse

4. Robotics –
Platforms

Conférence d'Aéropoly, J.-D. D., SSA, Robot-CH, HESSO.HEIG-VD @ EPFL 34

Astronautique, Suisse et Robotique Spatiale

10 May 2016

• Wheels and Rocker-
bogie suspensions 
prevail for locomotion 
purpose

• By Maxxl2 - SVG 
elements animatedThis 
vector image was created 
with Inkscape.This raster 
graphics image was 
created with GIMP - Own 
work - Facepunch, CC 
BY-SA 3.0, 
https://commons.wikime
dia.org/w/index.php?curi
d=33229521

4. Robotics –
Platforms
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• réf. ESA mars 
2016

4. Robotics –
Platforms
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5. Robotics – Control & Cooperation
Astronautique, Suisse et Robotique Spatiale

Cooperation

Cognition 
and more

5. Robotics – Control & Cooperation
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• SS
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5. Robotics – Control & Cooperation
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• SS

5. Robotics – Control & Cooperation
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5. Robotics – Control & Cooperation
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• SS
Action
pour survivre et changer
le monde

Cognition
pour planifier et conduire l'action

Emotion 
pour se synchroniser avec le réel*, pour
déclencher l'action

"Muscle", moteur 
physique

"Cerveau", moteur cognitif "Coeur", Indicateur des valeurs en jeu
(menaces et opportunités)

monde physique, 
Lois de la nature; vrai

monde cognitif, "non-physique", 
Lois de la logique; juste

mode mixte, domaine émotionel
("méta-logique") 
Lois de la valeur; bon

C       o       g       n       i       t i       o       n

Tex Avery * partie immergée de l'iceberg (inconscient)
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5. Robotics – Control & Cooperation
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SMT/MINT

Education 
and 
outreach
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5. Robotics – Control & Cooperation
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6. Conclusion
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• Astronautics: towards new grounds to explore
• Astronautics require huge ressources and the contribution of all 

(limited time window of opportunity?); re IAF and SSC grants!
• Switzerland has contributed to the foundation of IAF, then ESA; 

recently a national agency has been sketched
• Some aspects of mobile and cooperative robotics have been 

addressed in this talk, especially relevant for space context:
• For space rovers, wheels and rocker-bogies are the main means 

for locomotion
• Control and cooperation are tough issues, for which new, key  

contributions have been proposed, notably in terms of 
• time-based constraints for autonomy; 
• quantitative estimation of cognitive properties; and beyond:

• for the laws of value and 
• for the integration of individuals in groups.

Thanks for your attention!

Comments and/or questions are welcome…
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