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1. Introduction
| |
« 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

+ Aot is available on the internet — yet this talk is
meant to be original & complementary!
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2. Astronautics

* NASA, ESA, CNES, etc.

* |AF 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

10 May 2016
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features & press

nasa.gov

MISSIONS MULTIMEDIA
Current, future, past Images, videos,
ases missions & launch dates NASATV & more INASA apps

For Public | ForEducators | ForStudents | For Media

Robotics

About Robotics
Lesson Plans

Career Corner

Image Gallery Robotic Exploration Rover

Multimedia
NASA tests robots for exploration in
areas called analogs. Analogs are
places where the environment is
similar to locations like Mars or the
moon, where a robot may be used
One NASA analog Is in the Arizona
Education website. desert. NASA robotics experts conduct
You'll discover a

Related Sites

NASA Office of Education

Visit the NASA

field tests in the desert to assess new
weaith of ideas for rovers, spacewalks and
information including a list of current

Test your programming skills and move the

ground support. Some of these tests oot around the obstacles. Image Credit:

opportunities; education related feature are conducted by a team called Desenl  NASA

stories; and contact information for RATS, which stands for Desert

project representatives. Research And Technology Studies.

» View Site

B What s it like to be part of a team that designs and tests robots? Find out and test

your programming skills with "ROVER". Guide the robot over an analog of 12 temain

grids without consuming all of his battery power. Watch out for obstacles!

» Play interactive game
2 Play (exi game

CONNECT
Social media channels &  Leadership, organization,

ABOUT NASA

budget, careers & more

B Send 3 Share

Welcometothe NAS...

Robotics Connections

Robotics Alliance

[ Project —

FIRST Robotics
Competition

FRC
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10 000 images spatiales pour le
grand public et les pros

CNESMAG E PHOTOTHEQUE DU CNES

Le magazine trimestriel du CNES en
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| [IeNe) World Space Week
! World Space Week

World

Space
Week

October 4-10° , ; : ;

The Largest Public Space Event on Earth
Celebrated in over 55 Nations every October 4-10

Organization

Calendar

2010 WSW Press Release

Education

Highlights ~ Calendar ~ FactSheet Photos  Theme
Information
oo Organize anEvent  Coordinate  Voluntser  Donate
HowtoHelp Posters  Reports  TeacherGuides Al Products
Affitates Student Flight in Zero G Washington Awards Reception
Products
Photos
Contacts

Drganizations Individuals Teachers Students Media

"To celebrate each year at the international level the contributions of space science and technology to the
betterment of the human condition” -- as declared by the Un ns General Assembls

HEII= i H e =

Promote Your Organization Globally World Space Week is Proudly Supported By
Support World Space Week Association SpaceX Turksat See Al

contact us
visitor # 0257950

‘Copyright £2000-2010 World Spaca Waek Association. All ights raserved,

Join the World Space Week
Mailing List
Email: Join )
FOLLOW US: BECOME A MEMBER MY IAF

] = . Guide to IAF Membership
1 INTERNATIONAL F | || In || ®® Membership Application Sign ir

ASTRONAUTICAL

FEDERATION oK

ABOUT MEMBERSHIP ACTIVITIES EVENTS PUBLICATIONS MEDIA CENTRE DONATE

Home > Events > IAC

THE INTERNATIONAL ASTRONAUTICAL
CONGRESS (IAC)

| - 4

Quick Links
+EXhibiti0n » IAC 2016 Guadalajara, Mexico

» IAC 2017  Adelaide, Australia

»IAC 2018  Bremen, Germany
» Call for Hosting 1AC 2019
» Past IACs

YOUNG PROFESSIONALS PROGRAMME AT

INTERNATIONAL STUDENT ZONE | 152

What is the IAC?

The IAC is the one time of the year when all space actors come
and covering all space sectors and topics, it offers everyone the
developments but above all contacts and potential partnerships.

Each year, the IAG changes country, theme and local organiser, {5

and be a part of the world space scene. ISEB STUDENT PROGRAMME AT IAC
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2. Astronautics
Visibility-viability-synergies?

* 2 big cousins of astronautics: aeronautics and
astronomylastrophysms

i N

* E.g.: DGLR/DLR, AAAF, ... Aéropoly
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3. Swiss Space

_(overview)

| =
. 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

SWiSS SPAEE 2013

programme :
www.swiss-space.org

Partenaire média

y

Yverdon-les-Bains
4-5 octobre

HEIG-VD

vendredi et samedi aprés-midi

N 4 Copférences
. %7 _Exposition

— 0%

entrée libre

.

I

sSwiss space -+ s f inigung

Association Suisse d'Astronautique

& association izzera d

10 May 2016
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3. Swiss Space (overview)

swiss space H Schweizerische Raumfahri-Vereinigung
- = = Association Suisse d’Astronautique
J ASSOCIALION Associazione Svizzera d'Astronautica
| [ |
- - - y -
Association suisse d’ astronautique
La SRV est « Senior national member ainsi que)
.+ Fondateur(1951) de I’ IAF (Fédération Internatio-
S )
] % nale d’ Astronautique), avec 9 autres pays
* ¢+ Membre de la SATW (Académie suisse des
sciences techniques)
02.102013 Bherpe//SwissSpace.org. 1
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Astronautique, Suisse et Robotique Spatiale 3. Swiss Space (overview)
5Wi55 space ﬂ Schweizerische Raumfahri-Vereinigung
- - Association Suisse d'Astronautique
‘IBSSUEIEIIIDH Associazione Svizzera d'Astronautica
- swiss space Example Of u
& asccrrmeih Public information
S chwelzerisehe SwissSpace Brochure
Raumfahrt-Vereinigung
Swiss Space Association
02.102013 hmp/SwissSpace.org 13
10 May 2016 Conférence d'Aéropoly, J.-D. D., SSA, Robot-CH, HESSO.HEIG-VD @ EPFL 15
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Mitglieder der SWISSMEM-Gruppe fir die Raumfahrttechniken (SSIG) :

» Acutronic Schweiz AG, Bubikon / ZH

* Apco Technologies SA, Aigle / VD

» Art of Technology AG, Zurich / ZH

» Clemessy (Switzerland) AG, Basel / BS

= CSEM Centre Suisse d’Electronique et de Microtechnique SA, Neuchatel / NE
« Fisba Optik AG, St. Gallen / SG

* Meggit SA, Fribourg / FR

* NEW AMBROSETTI TECHNOLOGIES SA, Lugano / Tl
* Precicast SA, Novazzano / Tl

* RUAG Space, RUAG Schweiz AG, Zirich / ZH

+ Spectratime SA, Neuchatel / NE

« WEKA AG Switzerland, La Chaux-de-Fonds / NE

Conférence d'Aéropoly, J.-D. D., SSA, Robot-CH, HESSO.HEIG-VD @ EPFL 16
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3. Swiss Space (overview)

prasident Ehrenmitglieder
Claude Nicollier Fritz Casal
Viktor Dolder
Walter Flury
Walter Fuchs
Robert Thilrg-Bienz
Alfred Waldis.
Vorstand
Andreas Amrein, Oberkirch (Koordination der Gymnasien besonders in der
deutschen Schwewz)
Ursula d’Aquino, Zinch (Schulkoordination, Spacs Fonim)
Michaél Baumgartner, MFB.Geoconsuling GmbH, Selothum
Ivo Cassani, Bern (Redakteur und Webmaster)
Jean-Daniel Dessimoz, HES-SO / HEIG-VD, Yverdon-les Bains (Prsident)
Marcol Egli, ETH Zirich (Koordination mit Universitaten, besonders der
Deutschschweiz)

¥ pace Center EPFL it den U
ten, besonders der Westschwez)

éré . Nyon
Cédric Sapey, Genéve (Koordination SGAC, COPUOS, Mars Soriety)

Jdrg Sekler, FHNW, Brugg-Windisch

Nach Neuchatel und Osnsingen ist dér Sitz der Vereinigung seit dem Jahr
2000 in Yverdon-les-Bains.

swiss space [+] Schweizerische Raumfahrt:Vereinigung
Association Suisse d'Astronautique

@& association iswsiee sizes crsomaica

8ck der SRV-SSA

Allgemein werden die Zielsetzungen des SRV-SSA
in den Vereinigungsstatuten definiert und umfassen
insbesondere die folgenden Punkte :

* Die SRV-SSA ermutigt die Entwicklung der Raumfahrt.
techniken und gewahrl ihre Unterstutzung, um jede
Initiative in diesem Sinn zu koordinieren. Sie tragt zur
Verbreitung des Wissens bei, um die Raumfahrtwissen-
schaften und -techniken popular Zu machen und damit
durch breite Schichten der Bevolkerung unterstitzt zu
werden.

 In der Festsetzung seiner Ziele beachtet die SRV-SSA
solche Aklivitaten, die durch die anderen bestehenden
Organisationen durchgefihrt wurden, um Doppelspurig-
keiten zu vermeiden.

10 May 2016 Conférence d'Aéropoly, J.-D. D., SSA, Robot-CH, HESSO.HEIG-VD @ EPFL
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3. Swiss Space (overview)

Claude Nicollier :

Von 1870 bis 1973 arbeitet Claude Nicollier als Wissenschafler am astronomischen
Institut der Universitat Lausanne und am Genfer Observatorium. Danach tritt er in dic
zivile Flugschule in Zurich ein, um anschiiessend for die Swissair die DC-0 zu pilotie-
ren. Zwischenzeitlich nimmt er weiter an Forschungen des Genfer Chservatoriums tei
Ende 1676 erhalt er ein Stipendium der Europaischen Raumfahrtorganisation (ESA) fur
in Noordwijk wo e ais Forscher an verschiedanen
astronomischen Infrarot-Missionen arbeitet. 1978 wahlt ihn die ESA in die erste Grup-
pe europaischer Astronauten. Im Rahmen eines Abkommens zwischen NASA und ESA
kehrt er in den Kreis der Astronautenanwarter der NASA zurdck, die im Mai 1980 als
zukunftige Missicnsspezialisten ausgewaht werden, 1988 besuchte er die Empire test
pilets schaol von Boscomba Down (Grossbritannien), wo ar im Dazember 1988 sain
Als Hauptmann der Schweizer Fl flog erin sainen
freien Zeiten in und L die Northrop F-SE und
Hawker Hunter, Er verfugt bereits Uber eine Efahrung von 5000 Flugstunden, davon
3500 mit Dusenflugzeugen. Obwoh! Claude Nicollier an das.

won Houston (USA) ist,
gehort er offiziell zum Astronautenzentrum der ESA in
Koln {Deutschiand).

Als Missionsspezialist hat er am Flug des. Space Shut-
tles. Atlantis teilgenommen. Im Verlauf der Mission STS.
46 (31.7. - 8.8.1992) wurde die wiederverwendbare In-
strumentenplatform EUREKA der ESA ausgesetz,
ausserdem wurden die ersten Versuche mit dem
Kabelsateliten (TSS) durchgefuhrt

Vom 2. - 13.12.1983 nahm ar an dar Mis-
sion STS-61 mit der Endeavour teil, im
Rahmen der das Wellraumieleskop
Hubble (NASA/ESA) eingefangen
und repariert wurde, Im Januar
1995 wurde Claude Nicoliier
fur seine dritte Mission STS-
75 ausgewahit, Wahrend
dieser 15-tagigen Mis-
sion (22.2. - 9.3.1996)
fand der zweite Test
des Kabelsatelliten
(TSS) stat. Das

Kabel riss, nach

dem der Satellt

swiss space n Schweizerische Raumfahrt-Vereinigung

Association Suisse d'Astronautique

ﬁssﬂfiﬂtiﬂn Associazione Svizzera dAstronautica

&ne Distanz von 10,7 km zum Raumschiff erreicht hatte. Die Wissenschaftier konnten
ihr Forschungsprogramm soweil revidieren, dass aus dem freien Flug des Sateliten
noch Nutzen gezogen werden konnte. Die Astronaulen konzentrerten daraufhin ihre
Aktivitaten auf die Experimente mit der Nutziast USPM-3.

Im August 1998 begann Claude Nicollier mit den Vorbersitungen zu seinem vierten
Weltraumflug, der Mission STS-103 im
November 1999, Wahrend die-
ser critten Mission zur Wartung
des Weltraumteleskops Hubble (),
hat Nicollier zum ersten Mal "

de Raumfahre verlassen
Er installierte neve Systeme
und Instrumente, um die Leis-
tungsfahigkeil des Weltraum-
teleskops zu emohen. Nach
vier  Raumfahrimissionen
(1992: STS-46, 1993 STS-61, @
1996; STS-75 und 1999; STS-

103) kann Claude Nicollier auf
Gber 1000 Stunden im Welt. | 7
raum zuriickblicken, darunter (
ein Weltraumspaziergang von

8 Stunden und 10 Minuten

Seit dem Juli 1998 ist Claude
Nicollier Chef der Abteilung

obotik fur das Raumsehifi
und der Intemationalen Raum-
stalion im  Aslronaulenbiro  der
NASALJSC in Houston.

In 2003 warde er zum Extraordinarius
der EPF Lausanne gewahl, ab dem Som-

mersemester 2004 halt Prof. Nicollier dort
eine Vorlesung zum Thema Techniques
el Opéralions Spatiales’. Heute gibl
er auch regelméissig Vorlesungen an
der ETH-Ziinch.
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Astronautique, Suisse et Robotique Spatiale 3. Swiss Space (overview)
5Wi55 space H Schweizerische Raumfahrt-Vereinigung

= = Association Suisse d'Astronautique
(J ElSSDEIEltIDn Associazione Svizzera d'Astronautica
| Example of [ |
Public events
Presentations and
Exhibitions:

02102013
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Swiss Space Days 2011 a Neuchatel - Neuenburg (1 de 3)

Un peu d'histoire

L]
o
2 WG
nt 0>
Vep

I-!es 5" ?9 haute école # Fu ... und wie immer mit Beteiligung unseres Schweizer

Astronauten und Ehrenprasidenten Claude Nicollier!

R 2 5 A

WWW.sSwiss-space.org
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Swiss Space Days 2011 a Neuchatel - Neuenburg (2 de 3)

Un peu d'histoire
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Honorary
Secretaries

Federico Casal (Switzerland)

19621985 s 3009
Swiss Space AG-GV 3. Nov. 2012, JDD 21

Richard Greinacher (Switzerland)

Swiss Space Days 2011 a Neuchatel - Neuenburg (3 de 3)

Un peu d'histoire

International |  Evolution of Swiss
charges | associations for Space
incl. HS and PAC | incl. presidents
1551 i [ss1
|
|
—
| EH ow
I | sAA
| ]
RG62 | < >
Richar } >
5 | !
1
| Ernst Honegger
} (Divisionnaire)
I
1
IAF | SVWT | |SAFR
I
|
|
|
FC86 }
1
|
} BS93
! JGGI7
| SRV
I SSA
|
10007 | PAC | JDDO0 e i
|
2013 } e Claude Nicollier Jean-Gabriel Gander (2000)
PAC: PolicyAdvi.sorv JDD: Jean-Daniel Dessimoz;  LV: Lukas Viglietti
Committee
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Astronautique, Suisse et Robotique Spatiale 3. Swiss Space (OVEI’ViEW)
5Wi55 space u Schweizerische Raumfahrt-Vereinigung

Association Suisse d’Astronautique

’\‘I BSSUCiatiDn Associazione Svizzera d'Astronautica

Exemples de produits suisses pour
le spatial (1/2)

+ Horloges atomiques pour satellites et stations terrestres

+ Stations de controle et de réception terrestres Météosat

» Equipements électroniques pour satellites

* Micromoteurs

+ Systéme de refroidissement et de réfrigération

« Spectrométres de masse pour satellites

« Equipements de montage pour satellites et pour coiffes
de charges utiles

+ Coiffes pour charges utiles (satellites) lancés sur les
fusées Ariane

* Traitements de surface

0210203 brpSwisiSpaceorg 20
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Association Suisse d’Astronautique

L‘J ASSOCIAtION Assocazione Svizera d'Astronautica

Exemples de produits suisses pour
le spatial (2/2)

+ Instruments optiques et opto-électroniques

« Eléments structurels de satellites

» Ensembles collecteurs-balais pour mécanismes d’ orientation de
générateurs solaires de satellites

» Equipement de transport et conteneurs pour satellites, charges utiles

« Structures et éléments de robots pour la Station spatiale internationale

+ Bioréacteurs

+ Informatique, automatisation, télématique, logiciels, banques de
données

+ Systémes de contréle et de mesure a distance (yc.télémétrie a laser)

+ Sondes, capteurs (pression, température, radiations cosmiques)

« Equipements de contrdle et de tests pour satellites

+ Adhésifs

02102013 bepSwissSpiceorg 21
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Astronautique, Suisse et Robotique Spatiale 3. Swiss Space (overview)

swiss space fj @ @
& association —
64" IACH

www.iac2013.0rg

Reinforcing SwissSpace Contacts
International Astronautical Congress

02102013

brp/SwisSpaceorz 25
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" Il "APPLY FOR A STUDENT GRANT !!!

. a al"a q

7B AC

Interna nalAstronauticalCongrésSv

September 26" - 30 2016
Guadalajara, Mexico

Anc "
LOCKHEED MARTIN $

- Countdown to IAC 2016 -

008008800

146 days, 1 hour, 23 minutes and 8 seconds
left until Opening Ceremony!

Congress Registration Accommodation General Information  Exhibit & Sponsorships  Sponsors  Secial Contact
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Astronautique, Suisse et Roboti SWISS SPASE MUSEUM

Projekt » Spenden

SWISS SPACE )\

ASSOCIATION -/

Start  Aktuell Rosetta Schwelz  Beltrd
-
Cross-Members

Erlebnisvermittiung Das Team Ihr Beitrag
Mt dem Projekt Guido Sciwarz hat das Projekt Ein tourlstischer Ausfiug In dle

* ARGOS Advanced Rocketry Group of Switzerland
* Geselischaft der Weltall-Philatelisten (GWP)

wird ein Swiss Space Museum lanciert Urmiaufoahn der Erde? Ein Flug
« Swiss Aerospace Cluster ., Enebnisvermittungsorts Mt seinem vertoigt 7um Mond oder zum Mars?
« Swissapollo diesa lkone der Raumfahrt- ‘geschaffen. Dort tauchen Sie In er konsequent dle Umsetzung Diese Abenteuer sollen hier auf
Geschichts dleses Jahr In die den Weltraum ein und erisbencile  dos Projekts. Unterstitzt werden  Erden erlabbar werden. Mit irer
* Swiss Space Museum Schweiz zu bringen und dem Wunder des Unlversums. sie vom dem

Publlkum zuganglich zu machen. unter anderer der Schwelzer
Astronaut Glaude Nicolller

SWISS e
ENGINEERING

STV UTS ATS

ARGOS

Advarcad Rocka

Stadt Ziirich SPL | C_J
o b
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Swiss Space Center (2011-)

L RRe. | SEnoor L2, omcory + [
R — .

SWISS SPACE CENTER

Beyond ESA, & Sutan Space Gantar _For Sidants _For Professionnsis _Events_Mocias_ Archive

2 QOOOO

National agencies:

* (CNES, DLR, f
etc.)... and - V. hﬁﬁ&”&:ﬁ:
- Swiss Space —
Center (2011-); == G o
re. EPFL, ETHZ, | SoMooiomsio st tmiinii e s s

Technology Transfer

SWISS
space center

sy Vo acoess space
acors. g UPCOMING EVENTS

L FOR MEMBERS! CERN'SSC

industres; Aerospaca Opportunities

Cel n Opy 5. s
H ES SO t . 40 egucaton 1 banng programme avaiacia 300, registration mandatory hare
- « o promota pub
, elC. B iy 318, 20 Bharg Suemar Ca n B

China. Intormation hete. Reg: deading May B

duly 12:21, 2018 BNSTU Moscow Summar Camp i
Ry b ea

# e

SPACE SUMMER CAMPS

Would you like 1o know more about the
Russian, Swiss or Chinese Space
Programmes?

© oo overts

a1 tho Swiss Space Q) Intemational Space events

three Space Sumemar
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Astronautique, Suisse et Robotique Spatiale

3. Swiss Space (overview)

* 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

* Yetitis 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.

10 May 2016 Conférence d'Aéropoly, J.-D. D., SSA, Robot-CH, HESSO.HEIG-VD @ EPFL
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Robotique et Automatisation

Automatisation
LaRA - Laboratoire de Robotique et d'Automatisation

= Industrielle
4. Robotics -
Domaines d'activité et exemples de projets en matiére spatiale
P I atfo rm S Swiss Space Formation et Hands-On

[ Présidence et administration de Plokt) Mot Bt ahhent
I'association Swiss-Space pour la formation et I'acquisition
(2000-...), y compris activités de compétences en techniques
litA A H lat t parte its, tiale
* Responsabilités pour la région forees ot gllleporo s W, ool
. GA; SATW.
dans le domaine des .
N 3 f'\ swiss space 3
iatie
techniques spatiales i§ ) e oon

* Sojourner et limite des roues
(cf. publications)

. Simulations de structure yc Projet CTI Projet Ra&D et mandats
modeéle physique (cf. Webots et N e e
. . mande; et de structures pour
p u b I |cat | o ns) a robots d’exploration p!anéla’ilre

* Modeéles "hands-on" pour
"education and outreach"”

* Etude pour ExoMars avec
partenaire industriel suisse

va technique, et rapports d'étudiants

Hes-so hei
pr=
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4. Robotics —
Platforms

*  Wheels and Rocker-
bogie suspensions
prevail for locomotion
purpose

By MaxxI2 - 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
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. . . EXOMARS MISSION [2018]
Astronautique, Suisse et Robotique el

The 2018 mission of the ExoMars programme will deliver a European rover and a Russian
. surface platform to the surface of Mars. A Proton rocket will be used to launch the mission,
4 Ro b otl cs — which will arrive to Mars after a nine-month journey. The ExoMars rover will travel across
- the Martian surface to search for signs of life. It will collect samples with a drill and analyse
them with n ion il will be the first mission to combine the

P I atfo rm s capability to move across the surface and to study Mars at depth.

During launch and cruise phase, a carrier module
(provided by ESA) will transport the surface
platform and the rover within a single aeroshell. A
descent module (provided by Roscosmos with
some contributions by ESA) will separate from the
carrier shortly before reaching the Martian
atmosphere. During the descent phase, a heat
shield will protect the payload from the severe
heat flux. Parachutes, thrusters, and damping
systems will reduce the speed, allowing a
controlled landing on the surface of Mars.

The ExoMars rover, Credit; £SA

After landing, the rover will egress from the

platform to start its science mission. The primary objective is to land the rover at a site with high
potential for finding well-preserved organic material, particularly from the very early history of the
planet. The rover will establish the physical and chemical properties of Martian samples, mainly from
the subsurface. Underground samples are more likely to include biomarkers, since the tenuous Martian
atmosphere offers little protection from radiation and photochemistry at the surface.

The drill is designed to extract samples from various depths, down to a maximum of two metres. It
includes an infrared spectrometer to characterise the mineralogy in the borehole. Once collected, a
sample is delivered to the rover's analytical laboratory, which will perform mineralogical and chemistry
determination investigations. Of special interest is the i i ion of organic The rover is

- expected to travel several kilometres during its mission.
- réf. ESA mars

The ExoMars Trace Gas Orbiter, part of the 2016 ExoMars mission, will support communications. The
Rover Operations Contral Centre (ROCC) will be located in Turin, Italy. The ROCC will monitor and

2 0 1 6 control the ExoMars rover aperations. Commands to the Rover will be transmitted through the Orbiter
and the ESA space communications network operated at ESA's European Space Operations Centre
(ESOC).
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5.R
— + EVENTS + EDUCATORS + STUDENTS + ARCHI

Help NASA Create Better Vision for Robonaut

NATIONAL AERONAUTICS
AND SPACE ADMINISTRATION

+ NASA Home

Robotics
Alliance Project

de. NASA is asking coders fo creal
algorithms for Robonaut 2, or R2, that will improve its 3-D i
vision. The Robonaut Vision Tool Manipulation contest kicks of
on Feb, 23, and offers a total of $10,000 in prizes for the best |
| algorithms. E

~ R2is the first humanoid robot in space, currently being tested
on the International Space Station. Serving as an extra set of

" hands for station crew members, the robot is looking to help

W Follow BNASA_RAP with the more mundane or repetitive tasks that are required for

maintaining the million-pound laberatory, freeing up its human
colleagues for critical science and repair work. For example,
R2 manages inventory using an RFID reader and fastens bolts
with a drill.

+ Robonaut Vision Tool Manipulation Contest
+ More info on Robonaut 2

BEST Info
Botball Info

FIRST Inf C iti

nio

a 2 ognition
and more

+LINKS

Join the Robotics

Cooperation
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HAUTE ECOLE institut a* '
D’'INGENIERIE ET DE GESTION
DU CANTON DE VAUD ceTT Au'omunsuncn/\LaRA
Neigwiick Industrielle
. . . Laboratoire de Robotique et Automatisation
2 Go quanti-
n tative!
L]
CogniMeasure
1 @n
! =y Cyse
—_— ;
Automatic mode ON ‘ o i — .. B
[eun  pr—— =
== (e ==
2711112013 J-D. Dessimoz, HESSO HEIG-VD, SGAICO Lausanne 7
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5 Gt PfC-Y.populus.ch  fnstitur ot 40
2 Au'orr‘q'ws-]hcn - | LaRA
2 Pl Pfc.Y : Industrieie
Laborstore ds Roastiue ct Automataston =
[ | w0 - Py
= .. Piaget-for-Cognitics .
.
Fluency:
Expertise;
Learning = E(t,); >0 [lin/s) /
i R =rin,+n, ) [bit]
Intelligence: I-AE[AR[Iinfsfl:u] | eormaton e /
i Aglity: A= T/T A o
 Fvwasy'md commasicaten deiays ( s
T Resction fime of target avters, to bs contrslied
Artificial cognitive systems (ACS) generate information (Jeff); and MCS concepts (right).
Hierarchical | Cognitive A= —
C.Systems 2 Systems T aal
{multiagent) {monoagent] T /T b"” Ll
i -
Rt £
RN .. (==
“Jarget Syst
e
Collact 8
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5.

Robotics — Control & Cooperation

10 May 2|

<

PFC-Y, Piaget for Cognitics institut o

Automatisation -
Industrielle

1. group (collective agent) 6. MCS cognition theory for natural cognition, for

« Pfc _Y » 201 6 e : :u;mﬁe(::;:zr:::;;::“u-“ balancing rationality rwu valn 47
it common culture; re. e.g. team spirit,
> Beyond Cognition: e
Reality and Emotion
» Domestic and industrial
applications (LaRA resources

and notably Bosch-Delta, b
Cognex and Yumi) e
» Internship projects

» Publications
» _Implementation

R T i
in C# o b
e T Tt
Naturgesetze. wahr physischen”. dex "Meta-Logh®), Gesetze der Werte,

Logik; richiig gt

CHANGE

- &7 -

iAi.LaRA, HESSO.HEIG-VD, West Switzerland University of Applied Sciences, Yverdon-les-Bains, 23 March 2016 12
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5. Robotics — Control & Cooperation

Action Cognition Emotion

pour survivre et changer |[SpoUSplanifiereticonduirel action s pour se synchroniser avec le réel*, pour
le monde déclencher I'action

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

monde physique, monde cognitif, "non-physique", mode mixte, domaine émotionel

Lois de la nature; vrai Lois de la logique; juste ("méta-logique")

Lois de la valeur; bon

T% * partie immergée de l'iceberg (inconscient)
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. g
PFC-Y, Piaget for Cognitics
[ e K |
else
‘CoSTate(20); break;}
B 20: AppronG(Table,30); break;
i /iswitch light on
21: SignalOuthGH(NSOLamp, true)
break;
22: SleephoN(0.05);  breaks
/visual analysis of a row in
+ WatchRowAGN(R,CStart, Catop)
Smart Systems in the Real World; and Piaget (center and right)
D'INGENIERIE ET DE GESTION.
DU CANTON DE VAUD
www.heig-vd.ch
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NATIONAL AERONAUTICS + NASA Home
AND SPACE ADMINISTRATION
5.R '
. ion
K ' E
+ EVENTS + EDUCATORS + STUDENTS
SMT/MINT
. Help NASA Create Better Vision for Robonaut Rookle Corner
Robotics
Alliance Project s
Botball Info .
Education
NURC Info
: and
Educational Matrix outreach
Micro robot pulling
2000x weight!
Robot project could be
a lifesaver
Robotic Gardening
3D Printer for Space
| Humans use glasses to help them see better, but for robots, Stat
the fix is in their code. NASA is asking caders to create
- algorithms for Robonaut 2, or R2, that will improve its 3-D
vision. The Robonaut Vision Tool Manipulation contest kicks off .
7 on Feb. 23, and offers a total of $10,000 in prizes for the best Rehat hiws A
ey
R2 is the first humanoid robot in space, currently being tested
on the Internal | Space Station. Serving as an exira set of
hands for station crew members, the robot is looking to help
with the more mundane or repetitive tasks that are required for
maintaining the million-pound laberatory, freeing up its human
colleagues for critical science and repair work. For example,
R2 manages inventory using an RFID reader and fastens bolts
with a drill.
+ Robo Tool Manipulation Contest “Alliance
+ More info on Robonaut 2 o
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y PPy
/ [ Robot-CH x . » - 4
&« = D www.robot-ch.org/home.php Eb 5%
i Association Suisse pour la Promotion de |a Rebotique
[de]J[it][en]
I Education et R&D Q§ Industrie
i
|
en Suisse ?
Quelles en sont les -
réegles ? de chez moi ? assodiations spécialisées  applications
Comment y participer ?  Quels sont les en robotique ? domestiques, ludiques,
développements sécuritaires ?
récents ?
> > > b
! Robot-CH contribue & diffuser les connaissances en robotique, et en favoriser I'échange, auprés du public,
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[ ] S e =)
J [ Rebot-CH x . . - 4
& = C [3 www.robot-ch.org/index php?pid=1002&lang=fr B =

Partof Eurobot family”, including many of final-round team members, volunteers, and active supporters,
including notably representatives of the major hosting institutions, HEIG-VD and the Town of Yverdon-les-Bains,
as well as of Eurobot Executive Committee, National Organization Committees (NOC's) and Planete Stiences
all present at La Marive on 24 May 2015, at Yverdon-les-Bains (photo pfa-ch)
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6. Conclusion

]

« 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.
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Thanks for your attention!

Comments and/or questions are welcome...
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