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Research focus

Å Hardware development: 
Å Aouda.X spacesuitsimulator

Å Mars analog rovers

Å Stratosphericballoons& Cubesats

Å Research focus
Å Planetary surfaceoperations

Å Planetary protection

Å Optimizingremote sciencesupport

Å Major field campaigns: 11 so far
Å E.g. Rio Tinto 2011, Dachstein 2012 

(NASA/JPL, Exomars-participation, 
Morocco2013)



PolAresprogramme

Å Passepartout stratosphericballon
Å Phileas rover
Å Aouda spacesuitsimulator

Å Goal: preparingexplorationstrategies for a 
human-robotic Mars expedition with a focus 
on planetary protection.

Å PolAres referencemissionarchitecture



Aouda.X spacesuitsimulatorprototype

ÅBasedupon NASA DRM 5.0 & Aurora
Å NASA Human-System StandardSTD-3000 & MIL-STD-882c

Å<45 kg, unpressurized, Hard-UpperTorso, 
custom-built OBDH and advancedhuman-
machine-interface

ÅOuterlayeroptimizedfor planetary
protection, 4-6 hours field operations

ÅBroadband telemetry

Groemeret al., 2012,  The Aouda.X space suit simulator and its applications Astrobiology. February 2012, 12(2): 125-134.



PrecursorField Tests

International Mars Simulation 
In  Rio Tinto/Spain 2011

Focus: 
ÅHuman robotic interaction
ÅGeoscience& Remote Science Support

Orgel, C., et al. αSCIENTIFIC RESULTS ANDLESSONS 
LEARNED FROM AN INTEGRATED CREWED MARS 
EXPLORATION SIMULATION AT THE RIO TINTO MARS 
ANALOGUE SITE, ActaAstronautica94/2 (2014)







Previoussystemintegrationfield tests

Å Field-Test 1 ςComissioning- July 2009, Kramsach, Austria

Å Field-Test 2 - Pasterze-Glacier, August 2009, Austria

Å Field-Test 3 - Cryo-Test, September 2009, Seefeld, Austria

Å Field-Test 4 ςEifel-region, September 2009, Germany

Å Field-Test 5 ςKoppenbrueller-Cave, January 2010, Austria

Å Field-Test 6 - Innsbruck, May 2010, Austria

Å Field-Test 7 ςKaunertal Glacier, July 2010, Austria

Å Field-Test 8 ςRio Tinto Integrated Sim, April 2011, Spain

Å Field-Test 9 ςDachstein Ice Caves, May 2012, Austria

Å Field-Test 10 ςMARS2013, February 2013, Morocco

Å Field Test 11 ςAMADEE-15 Glacier, August 2015, Austria
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Precursorsite assessements

ÅGeological analysis, precursorsampling
ÅSafety/Security/Logistics analysis
ÅErfoud/Moroccoregionexhibitssimilaritiesto Mars



Satelliteoverviewmap
(Landsat7, 30m resulution) 

Slopeinclination
map
(ASTER GDEM, 30m 
resolution) 

ContextMaps: 
Preparedbeforethe mission
utilizingMars-analog datasets

αBlindingof scienceandflight
planningteamά

Losiak, A et al. (2014) άDesign and utility 
optimization of maps for long duration planetary 
missionsάΣ Astrobiology 14:6



Geological Map Terrain RiscMap

Wifi CoverageMap

Basic Maps: 
Preparedbefore
the mission, 
regularlyupdated
duringthe
mission

SuitabilityMap (example: SREC-Experiment)



Analog Astronaut Selection 2015

Å100 applicants, 6 analog astronaut candidates

Å637 selection tests: psychological, 
physiological, team-fit, endurance, etc

ÅOnly standing AA corps in Europe







Analog astronaut class of 2015 (from 100 candidates, 5 month basic training)



Mission Experiment Examples





MAGMA / L.I.F.E.-Laser
Roboticvehicleof ABM Space/Poland
Instrument: Bioflourescencelaser(Univ. of Innsbruck/Austria)

Controlledfrom Torun/Poland

G. GroemerΣ ŜǘΦ ŀƭ  όнлмпύαRobotic Field-Validation of Laser Induced 
Fluorescent Emission (L.I.F.E- Instrument) during the Mars2013 
Analog MissionέΣ Astrobiology   14:5



Cliff ReconVehicle
(Association PlaneteMars, France)

Human-operatedvehiclefor steepterrain
High-resolutionimagery



PULI Rover (GLXP Hungary)
Autonomous(lunar) rover
Terrain & teleoperationtests


