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Extreme environments

Nasa





Scientific Challenges
Deep-Sea Science

Methane hydrates 
in the deep sea

Hydrothermal vent 
systems

Lunar Science

Dynamics of under-
ice environments

Spread of hypoxia in
the oceans affecting
ecosystem services

Lunar seismic 
activity (ASN)

Lunar impact flash 
monitoring

Intelligent material 
systems

Material Science

Innovative 
structural design

Formation & 
Evolution of lunar 
crustal structure



ROBEX Consortium

About 100 scientists, 
engineers and technicians 
spread over Germany are 
involved in ROBEX



Networking international



Different approaches

• Normally the two areas are working in 
completely different time cycles

Deep sea: relative pragmatic approach in development 
and testing based on frequent research vessel 
campaign

Space: much more effort in the study phase because 
of rare and costly missions

• Within ROBEX both have to synchronize their 
steps in order to realize the two parallel 
demonstration missions in 2017 with similar 
system elements



Demonstration Missions
Space:

12.6.-7.7.17

on Mount Etna

Deep Sea:

20.8.-9.9.17

PS108

AWI 
HAUSGARTEN

Vestnessa  
Ridge



Future Fields of joint acitivities



Wally II
JUB

VIATOR
GEOMAR

Tramper
AWI

Based on common chassis three autonomus 
crawler systems are developed in ROBEX



GEOMAR MANSIO-VIATOR



I TR

P
h

o
to

:R
O

V
K

iel6
0

0
0

G
eo

m
ar

On board RV Sonne

➢ Autonomous long-term 
deep sea crawler for 
biogeochemical studies

AWI TRAMPERn





AWI TRAMPER - Implementation of sensor-payload

3 revolver magazines with 8 O2-Sensors



... fully autonomous lander/crawler system for repeated long-term deployments 
(measurements and mapping) at the sea-floor.

Deep-sea analogue to 
space lander/rover

Advanced systems



Achievements since October 2015
GEOMAR MANSIO-VIATOR

• improved TM, visual odometry, visual docking, ...

• improved LED marker system

• implementation scientific payload

• development and test WLAN-buoy

• various (long-term) lab, tank and ship based tests



Implementation scientific payload

• pH, O2, conductivity, 

temperature, pressure, 

turbidity, chlorophyll, 

current

• CH4 added for DM

• Transponder (Homer Beacon) 

for easy relocation



➢ Marker-Setup for docking

Airbus-Marker 
(LED, 5 mm blue-green,

15 lm)

Retro-Marker

GEOMAR-Marker
(LED, 500 mA, 1400 lm)
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Jacobs University iWally - progress and next steps



Details: Teleoperations at 900 m waterdepth
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Approach of OSCO
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Innovation

Semi-Autonomous missions



e

Current and planned ROBEX crawler deployments for monitoring “Ecosystem Functioning”

….we estimate a required costs of 2-3 
billion dollars for implementation and 
deployment of 20 monitoring 
networks (fixed/mobile 
infrastructures) while maintenance 
costs are expected to range between 
0.2-0.3 billion dollars/year for these 
networks for a mission-time of 25 
years, assuming that copies of 
networks can be funded at 30 - 50 % 
of the prototype costs. This would be 
similar to the many small Earth 
observatory satellite missions, which 
cost ≈ 145 million dollars per
launch which accounts for 41% of
the total mission cost (3 years). Each 
copy of the same spacecraft costs ≈ 30
% of the initial costs (Nag et al., 2014).
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Danovaro R., Aguzzi, J., Fanelli E.4, Billett D., Gjerde K., Jamieson A., Ramirez-Llodra E., Smith C.R., Snelgrove P.V.R.1, Thomsen L., Van Dover C



Extention LoVe



Cable laying for LoVe
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http://www.blue-nodules.eu

http://www.blue-nodules.eu/


www.blue-nodules.eu

http://www.blue-nodules.eu/




iSeaMC offers cost efficient robotic seafloor monitoring surveys including biodiversity assessment and habitat mapping

to the marine research and industry sector. The company provides solutions and high-level advice to the rapidly

developing offshore sector including industry, policymakers and regulatory bodies. The company uses self developed

robot technology to subcontract external experts from renowned research institutions and additionally provides

laboratory facilities. We offer a complete solution in project management, coordination and support.

iSeaMC is an official spinoff-company of the ROBEX Helmholtz Alliance (www.robex-allianz.de/en)
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Wally Series (since 2010)
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Today’s 
solutions

20 000 and 150 000 € / day costs



Our 
solution

Monitoring via Internet  
Expert team
Anytime, anywhere

at a fraction of these costs



Rossia Series



Norppa Series

Steel 1.4404, or titanium G5

LWH 155 x 100 (200) x 80

Steel 1.4404, or titanium G5 ……….

0.1 – 1 m/s

CTD, ADCP, turbidity, CO2, methane, EM, SBP, sonar and more

Full autonomy package (2022)

4.5 kWh Li-ion battery, 90.5 Ah



Kooperationspartner:

Robotfish-China:

Wally-Serie Standard 2014 
Lizensvereinbarung + Provision 
Entwicklung Manipulator

METAS-Norwegen:

Kooperationsvertrag bis 2023 
Exklusivität Norwegen + Statoil 
Verkaufsprovisionen Off-Shore Produkte



MARKET

Offshore Windparks



offshore

installations
UK: 15 years, €64bn

MARKET
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Questions ?


