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• Humans attempt to extend the reach of our civilization to 

extra-terrestrial grounds [1].

• Robots can be helpful, 

• not only as scouting elements 

• but also for human assistance.

• Hands-on experiments good to learn more about space 

matters and to contribute. E.g. SpaceBot Cup  (re. DLR and 

BWMi) and SEAR (Small Exploration Assistant Rover) [2].

• Our lab  did a lot in cognitive aspects (e.g. clip IJCAI 2013 

[3]), in particular for smart cooperating robots in domestic 

and industrial domain. 

• Hands-on project in space matter, with cooperating robots 

on Earth to be now transposed to the extra-terrestrial 

world.
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Examples of our past research and hands-on 

projects in space matters 

2. Past space-related hands-on 

experiments in our lab
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Example of yearly initiative 

for connecting people 

in space matters (this 

year in Yverdon-les-

Bains). This page is #1 

of 4, the other 3 re. 

Appendix

2. Past space-related hands-on 

experiments in our lab
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3. HEIG-VD expertise in cooperating 

robots 
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III.1 Examples of 

sensors, 

computing 

circuits, and 

actuators, 

which need be 

appropriately 

integrated for 

the design of 

smart systems
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3. HEIG-VD expertise in cooperating 

robots 
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III.2 – Schematic view of 

cognition. (a) Cognition 

and, effectively, cognitive 

systems, generate 

information. (b) Cognitive 

properties can be 

quantitatively estimated 

on the basis of the input-

output information flows, 

and time.
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3. HEIG-VD expertise in cooperating 

robots 
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III.III – Our RH-Y robot, on 
the left, includes various 
sensors (rangers, camera, 
Kinect, microphone, etc.) 
and actuators (wheel 
joints, arm, gripper, etc.). 
On the right, within the 
« Telegrab » task, the 
robot can autonomously 
fetch and carry the blue 
glass



Jean-Daniel Dessimoz, Prof. HESSO.HEIG-VD, 26.09.2013

3. HEIG-VD expertise in cooperating 

robots 
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III.IV – OP-Y, left (photo HEIG-VD - Emilien Kobi) is ready to address tasks of the 
Robocup@Work league . On the right, the NAO-typed humanoid Nono-Y has been 
integrated to our Piaget environment and is useful as a mediator between humans and 
other robots and machines.
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4.1. Six wheel and 12 motor platform with 

control via parallel port

4.2 New architecture

4.3 Integration with “Piaget”

4.4 Locomotion

4. OP12-Y, a versatile, Piaget-

driven platform and robot
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IV.I: Architecture initially adopted to implement a fully 
computer-based motor control

4.1. Six wheel and 12 motor platform with 

control via parallel port
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IV.II: New architecture for joint control 

4.2. New architecture
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IV.III: Integration in “Piaget”

4.3. Integration with “Piaget”
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IV.IV: Form in “Piaget” for OP12-Y

4.4. Locomotion

Jean-Daniel Dessimoz, Prof. HESSO.HEIG-VD, 
Pres. Swiss Space

18/4014.10.2009

IV.V: The new version of OP12-Y has various improvements in mechanical 
terms as well. It is shown here in a configuration for straight motions.

4.4. Locomotion
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Important 

changes in 

parameters

depending

on specific

contexts

5. Space constraints and 

opportunities

Earth Moon Mars Titan

M/ME 1 0.012 0.11 0.023

G (m/s2) 9.81 1.622 3.71 1.352

ve (km/s) 11.19 2.38 5.03 2.639

R (AU) 0 0,00257 1.52 9.54

Tmean (K) 288.15 196 210 93.7

Table 1: Different parameters of the Moon, Mars and Titan,

compared to Earth’s. Data from [15].

Asteroids

0

0

0

TBD

n.a.
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5. Space constraints and 

opportunities

• Some constraints

• Pressure, temperature, cosmic rays, microgravity 

(sometimes totally new rover principles to adopt for 

locomotion), distance from human support…

• Distance from immediate/short-term social needs

• Some opportunities

• Microgravity (ease of access and depart), materials rare 

on earth, “infinite” space size, energy 

• Attractive goal for knowledge acquisition and support 

for dreaming/envisioning an inspiring future
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…

6. Conclusion

• Hands-on projects have always been useful for raising the 

interest of students in space matters and technologies

• Progress on Earth has recently changed the paradigm of 

deploying cognition in automated ways

• Smart robots for effective cooperation  with humans also 

have their missions in space for the future

• The reported project in this line has proved , though of 

course in its limited statistical and time-related, available 

basis, to be very inspirational for the involved students.
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