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scientific eviderft
there i1s hydroger

into the cold darRGEraters’
located at the poles™oF
the Moon.
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e To this purpose, engu
postulated the use o
variety of robotics n

walkingZhoppingZrol 1 iRg
cable ways, tethered ™& = ¥
tumbleweeds, harpoons) which
despite thelr basic -lfTErent

i Nng 1ICH[ ;;g“*f?“fln




ESA General Studies Programme

programme are:

e Contribute to the formula
overall ESA strategy;

- Study feasibility for se

mission concepts;

- Prepare/demonstrate the case’ For
approval and funding of new optl
perectstrogrammeS‘




Technical Objectives

are :
- to conceptual ly define a

sufficiently diverse robo
accomplish a hypothetical \{ISSEOn I
acquire samples in a lunar crater=

e to design, manufacture, integ rate and
ready for test such_ Jetics




Educational Objectives

challenge has 2 goals §
e Motivational: Establis

visibility event to whiEh e s
“community™ of space engU¥REEr g
students can associate with and be
proud of
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Hypotetical Mission

e challenge assumed the following hypo

touches down in
proximity of the
rim of the target
Lunar crater. The
Lunar Lander is
equipped with:

— Some sort of

robotics means that I
allows collection of sampies

SOII SampleS'from B ﬁ;fwurn the samples




LRC Venue

The selection of a venue was
following the main criterj

1.Similarity to a lunar cra

2.S1ze and trafficability
compatible with the capal@
robotics system that can

and denonstrated in the chUERGP
3. Proximity to transportation meavaa
ease of logistics

‘4.Aff0rdable acc bl rom Europe




LRC Venue

Simulated
water-rich -
soil patch

Moon
Lander
Mock-up
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Participants

University of
Bremen (Germany)

robot “CESAR™
equipped with 3

wheel-legs

paddlewhe¥

(back), a

sampllng device
1 Ieasable




Partncupants
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A _.-.;.' - ’
. ’“‘

~ ETH Zurich
(Zwitzerland)

e a 6-wheels robot
“CRABLY” to
provide

communication
relay

e a 4-legs tethered
walking robot
WA KY dld not;




—Jacobs University
of Bremen '
(Germany)

e 2 almost identical |
robots “Lunatics 1~

and “Lunatics 2~
equipped with tracks

= Lunatics 1 worked as |

a relay system
e Lunatics 2 which had

a sampllng devnce B

Participants




Participants

of

Oullu (Finland)

e 1 Robot con tracks
and an arm like

sampling device

The Oulu robot went very rapidly'into
the crater. Unfort pately as 1t did




Participants

Un%versuty of| Pisa
(Ttaly)

e One wheeled robot
“DAVID”with 6 wheels
(not articulated)

e DAVID was equipped
with a sling
launching a sampling
device (SD)

e The SD once landed
into the sampling




Studi
Superiori Santa

Anna (ltaly)
= 1 Robot

“pESApod™with 6
legs each with 3
degrees of freedom

= One leg has in
lts foot a sampling

NaS the mggt ,.:'_; ol

Participants

all robots
low Speed




Participants

Surrey (UK)

e 1 Rover
“SELENE™ moving

on 4 articulated
tracks

- SELENE had a 5




Participants

Politécnica de
Madrid (Spain)
e 1 Rover “MoonHound™
equipped with 4 big
cylindrical wheels and
a sampling arm

The 2 axis on which

the weels are mounted
have a passive

mﬂlwﬂd manag’ed




Conclusions

e The LRC was a total succe

e From the technical pofi
we have found promisiyl

for a difficult techniEal  erooiE
e From the educational polfit of*

view: over 70 European students

have had thewch N ;eallse




