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ResearcHocus

A Hardwaredevelopment —
A Aouda.Xspacesuisimulator
A Mars analogovers
A Stratospheridalloons& Cubesats ; 3

A Researctocus
A Planetarysurfaceoperations
A Planetaryprotection
A Optimizingremote sciencesupport

A Major field campaigns 11 sofar

A E.g. Rio Tinto 2011, Dachstein 2012
(NASA/JPL, Exomararticipation
Morocco2013)




PolAregprogramme

Passepartoustratospheridoallon
Phileagover
Aoudaspacesuisimulator

A
A
A
A

Goal:preparingexplorationstrategies for a
humanrobotic Mars expedition with a focus
on planetary protection.

A PolAresreferencemissionarchitecture



AOUda.KpacesuiisimuIatorprototype I

A Basedupon NASA DRM 5.0 & Aurora
A NASAHumanSystem Standar8TB3000 & MIESTBE882¢

A <45 kgunpressurizedHard-UpperTorso,
custombuilt OBDH anéddvancechuman
machineinterface

A Outerlayeroptimizedfor planetary
protection, 4-6 hours field operations

A Broadband telemetry

Groemeret al., 2012, The Aouda.X space suit simulator and its applica#stsobiology. February 2012, 12(2): 1P54.



PrecursorField Tests

International Mars Simulation
In Rio Tinto/Spain 2011

Focus:
AHumanrobotic interaction
AGeoscienc& Remote Science Support

Orgel C, et al.oSCIENTIFIC RESULTSIAAESONS
LEARNED FROM AN INTEGRATED CREWED MARS
EXPLORATION SIMULATION AT THE RIO TINTO MAR
ANALOGUE SITActaAstronauticad4/2 (2014
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Dachstein Ice Caves 5
Subsurface field tests in Austrla 2012-( :
Remote Science Support o .' g

Terrain Trafflcablllty tests & ' t S
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Previoussystemintegrationfield tests

Field Test 1¢ Comissioning July 2009KramsachAustria
Field Test 2- PasterzeGlacier, August 20QAustria
FieldTest 3- CryoTest, September 20Q%eefeld Austria
FieldTest 4¢ Eifelregion, September 2009Germany
Field Test 5¢ KoppenbruellerCave, January 201@ustria
FieldTest 6- Innsbruck May 2010,Austria

FieldTest 7¢ Kaunertal GlacierJuly 2010Austria
FieldTest 8 Rio Tinto Integratedsim April 2011 Spain
FieldTest 9¢ Dachstein Ice Caves, May 2Q1&ustria
FieldTest 10c MARS2013, February 201Blorocco

Field Test 1t AMADEEL5 Glacier, August 2013\ustria




Precursorsite assessements

AGeologicaknalysis precursorsampling
ASafetySecurity/Logisticsanalysis
AErfoud/Moroccoregionexhibits similaritiesto Mars



'MARS2013

Product Number: 01.01

Mars2013 Landing Sites
Overview Map
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oBlindingof scienceandflight
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LosiakA et al. (2014§Design and utility e
optimization of maps for long duration planetary -
missions Astrobiology 14:6

© Mars2013, RSS team Data Sources:

Date: 25122012

Update: Satellite data: Landsat 7
©UusGs
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BasicMaps.
Preparedbefore
the mission
regularlyupdated
duringthe
mission

Legend
Basement Units

Layered Unit

Cones Units

- Cones Unit

Surficial Units
Aeolian Sand Unit
Dunes Unit
Young Channel Unit
Alluvial/Colluvial Unit
Alluvial Fans
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Analog Astronaut Selection 2015

A 100 applicants, 6 analog astronaut candidates

A 637 selection tests: psychological,
physiological, teanfit, endurancegetc

A Only standing AA corps in Europg
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Analog astronaut class of 201(from 100 candidates, 5 month basic training)



Mission ExperimenExamples
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MAGMA / L.I.F.ELaser

Roboticvehicleof ABM Spacd?oland
Instrument:Bioflourescencéaser(Univ.of Innsbruck/Austria)

Controlledfrom Torun/Poland

G.GroemeI S ® RdboticFéeld\Valdationoof Laser Induced
FluorescenEmission (L.I.F-Ehstrument) during the Mars2013
AnalogMissioré Astrobiology 14:5




Cliff ReconVehicle

(AssociatiorPlaneteMars, France)

Humanoperatedvehiclefor steepterrain
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PULI Rover (GLXRungary

Autonomouglunar)rover
Terrain &teleoperationtests



