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;o | | Concept and Background + '
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Objectlves . " s,
. Investlgatlon of potentlal improvements of fllght prbven Iandlng
| leg concepts by robatic elements [1] i

¢ Enable a soft and precise landing, simplify the rover egress or
provide a launch base for the a re-ascent stage’

~» Focus on early breadboarding [2] and full scale system | | | | .
| demonstration in a representative eavironment - Gele P s -t e

* MPL capsule with -
Triple-A Lander in

Concept . LA "

 Engine cut-off at physical contact using a fallsafe electro- . . : - i : . g :
) | 9 hed et 9 D . flight configuration
~mechanical ground eontact sensor attached to the ootpa joints thrusters for . . 7
‘ Landlng shock attenuation using light welght landing Iegs with oowered descent . s
| mcorporated crushable Aluminum honeycomb shock absorbers T L \‘ . |
° Lowermg, lifting and leveling of the platform using a robot|c Ieg L | Ny .
deployment arm with two active rotary joints - . P U :
e Adaptive path planning based on on-board sensor- data . N  Bwe \ .
. . : propellant . robotic
: tanks. deployment

Reference m|55|on

. Reference scenario based on ESA Mars PreC|5|on Lander (MPL) [3] LY /
* - Delivery of a 85kg “Sample Fetch Rover to the surface of Mars ‘ /
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. legs °
Programmatlc - - AT g sensors
e German national Tr|pIe -A (support code 50 RA 1030) and Tr|pIe A B o T .
- follow-on (support code 50 RA 1321) studies. - . ‘ S C Y e . & B | |
 Co-— funded research‘actlwty (50% Airbus DS R&D/SO% DLR) . l Lo % & g | . iy S e ik
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o e g e SyStem Demonstratlon T T > e

’ Touchdown system tests (1g) : - - - . Robotic syStem tests (3/ 8g) +/ . N

. 400kg breadboard mass EEEE S I 400kg breadboard 'Mass L L |
“Landing and Moblllty Test Facmty (LAMA) in drop test mode [4] 7 e, Test obJect suspended at its center of gravity | i
. Touchdown after short free faII under Earth graV|ty . e T . 250kg actlvely off Ioaded by LAMA robot to emulate Mars grawty i |
Touchdqwn on 15° slope with obstacle = s M R Lowe'ring ol fIat-ter_rain' :
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Robert Buchwald, Astrium GmbH, Bremen, Germany, robert.buchwald@astrium.eads.net
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