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Who are we? GEOMAR
Group in side TLZ
Autonomous Underwater Vehicle
10 Engineers / Technicians
4 Students
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What do we do? GEOMAR

Operation at sea

30 cruises since 2009

> 350 dive with AUV ABYSS
> 350 dives with AUV LUISE /
ANTON
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What do we do? / Post processing GEOMAR
* First result on board
* Data including Meta data
» Nav correction (DELPH, MB Navadjust)

2l 7
0 S & f"f// "
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What do we do? / Integration GEOMAR

« Limited integration @ AUV ABYSS
* Full integration @ G500 AUVs

GEOMAR AUV Team | OFEG Brest | 06.10.2022 HELMHOLTZ &80 e



What do we do? / Development

» Application-oriented development
- AUV POSEIDON
- BELUGA

Spezifikationen AUV POSEIDON

Blitzlicht zur Erhdhung der

HauptdruckkBrper mit Hauptrechner

an der und (INS) zur

Geschwindigkeit (max): 4 kn | Wassertiefe (max): 6.000 m
Gewicht: < 1.000 kg | Lange: 5 m | Durchmesser: 0,6 m Astasen 2k Koawation foeg
‘Wasser via Satellit und WiFi und zur

Ermittlung der GPS-Koordinaten

Modularer Aufbau der CTD-Sensor zur Bestimmung
von Leitfahigkeit, Temperatur
Segmente - itfahig P
& und Tiefe zur Berechnung der
\ g J Schallgeschwindigkeit
> Sy
.
N
) U g Akustische Modems zur

- Kommunikation unter Wasser

u“

Notfalldruckkbrper mit
Monitoring-Einheit zur Ober-
wachung des Gesamtsystems
und zur Ubernahme der Fahr-
zeugsteuerung im Notfall

Stromversorgung
Drei wiederauf-
ladbare Lithium-
lonen Batterien
mit 13,5 kWh/25 v

Facherecholot
2ur Erstellung eines
dreidimensionalen
Bilds des Meeres-
bodens

Doppler-Geschwindigksits-Log
Ermittlung des Abstands und der

Geschwindigkeit dber Grund
Seitensichtsonar zur Erstellung

eines eindimensionalen Bilds
des Meeresbodens

Navigation und Steuerung des AUVs

Antriebseinheit
Propeller mit vier

jeweils paarweise an-

steuerbaren Finnen

Q

GEOMAR

) ussL

Sparus AUV

Girona AUV

Transponder

Transponder
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N
Vehicles / AUV ABYSS GEOMAR

- since 2008
- Typ REMUS 6000 (former Hydroid)

- Acoustic / Optical Mapping
- Exploration (e.g. after hydrothermal structures)

Vehicle Length: 4.00 m

Diameter: 0.66 m

Weight in air: 880 kg

Operating depth range: 10 - 6000 m

Speed range: 25-4.0kn

Max. range: up to 100 km
Endurance: up to 20 h (sidescan)
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Vehicles / AUV ABYSS | B ~—— | GEOMAR
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Q
Vehicles / AUV ANTON / AUV LUISE GEOMAR

- ANTON sind 2017, LUISE since 2018

- Type Girona 500 (IQUA Robotics)

- Optical Mapping (e.g. Amunition Dump Sites)
- Entry into open software COLA2

- Test platforms

Vehicle Dimension: 1Tx1x1.5m
Weight in air: 140 kg
Operating depth range: 500 m
Speed range: 0-1.0kn
Max. range: up to 2 km
Endurance: upto8h
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Vehicles / AUV ANTON / AUV LUIS
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Q
Vehicles / AUV ALBERT GEOMAR

- since 2021
- Typ Sparus Il (IQUA Robotics)
- No operations yet

Vehicle Length: 1.30 m
Diameter: 0.23m
Weight in air: 50kg
Operating depth range: 200 m
Speed range: 0-4.0kn
Max. range: up to 40 km
Endurance: upto8h
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Q
Vehicles / AUV ALBERT GEOMAR

o ——

FCL75.0mm

I
Y020 CoQ

BAT16.0V
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Sensors / Devices AUV ABYSS

Sensor configurations:

Multibeam RESON T50-S 200/400 kHz or
Edgetech Subbottom Profiler or
Kamera-System DSC

Integrated Sensors:

Edgetech Sidescan Sonar 120/410 kHz
Seabird FastCat SBE49

Wetlabs Eco (Fluorometer / Turbidity)
Redox Sensor

APS Magnetometer

Coverage MBES: Flat terrain 0,8-1,0 km?/h
Coverage SSS: Flat terrain 1,2-1,5 km2/h

Q

GEOMAR
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Sensors / Devices G500 AUVs GEOMAR

Integrated Sensors:

CoraMo Camera

Norbit WBMS MBES

Multi-Channel Fluxgate Magnetometer
Seabird FastCat SBE49

Wetlabs Eco (Fluorometer / Turbidity)
Tritech Gemini 720im MBES

\ ‘@)

RESEARCH FOR
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Sensors / Devices G500 AUVs GEOMAR

NORBIT WBMS MB

+ 256-512 beam
400 kHz
* Range 0,2-275m

* Intensity, Sidescan, Snippets, Water colu d

Automated data export (incl. Navadjust);
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N
Communication Platform BELUGA

GEOMAR
Ext | = satellit Satellite Networks BELUGA ==
*O’ erna atellite e
“ Resources =P Backends !% (ship) ===Rc
‘ Ocean, weather.. ‘ Iridium / VSAT w .
e
LS
Y
Cellular Networks

BELUGA
(internet) ‘. Y s -

navigator.geomar.de

IWeb

i

Operators
Scientists Image credits: Saildrone, Twitter, eskp.de,
Public flaticon.com, therealproperyblog.wordpress.com,
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N
Communication Platform BELUGA GEOMAR

ta Dashboard

Campaign: AUV Tests L04-21 ~ In Progress - Cruise: L04-21 - Organization: GEOMAR - Chief scientist: Nikolaj Diller - Start: June 03 2021 07:51

Platforms @ « v

@ FK Littorina D5secago | =
@ AUV Luise  CIID) (S5te) Network e Acousice  D2minago [ ¢
55° 18.538' N 15° 13.405' E 0.0 mis 239° 4 - P Emil
Current position s Heading
49.7 mto2m: 438 m 9.5° =
Deph® Atituce @ Pich
0/0 85%
Captain state Gurent step Battery charge
No altitude High temperature Emergency surface
Navigation error Battery error Abort and surface Gittorm,
Water detected Low battery Abort mission FK Litorina
Girona AUV
>
Navigation  Safety ~ Battery  Operaon  DVL  USBL
Parameter Value Unit Last change Actions
Latitude 55.30897 ° 2 min ago
Longitude 15.22342 ° 2 min ago
Heading 239 ° 2 min ago
Depth 497 m  2minago T Friedrich
Altitude 438 m 2 min ago
Velocity X 0.0 m/s  2minago
Velocity Z 02 mls  2minago AUV Luise > Navigation > Depth
y o Fr—. oom mmm— - 500 x
GPS Fix Age 0s 2 min ago 0020m " Leatet 3
@ AUV Anton Network® Acousice 'D-Nodata- | @ AUV Lulse> Navigation> Depth & Retresh X
@ TPEmil D39minago  Zom A 05, 4un 2021~ 03.4un 2021
@ TP Friedrich 7 CZIE0 *D 10 min ago
@ TP Gustav ~ 20 200 D an hrago &
s
0820 0825 08:30 0835 08:40 0845 0850 08:55 0800 0005 08:10 0815 0820 0925 09:30 0835 0940 0945 0950
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Communication Platform BELUGA

BELUGA Navigator

Beta hboa

& Campaign: Ocean Change 2021 ¥  Website £
Platforms @) «
@ Dagmar Aaen D 17minago ,, =
62°00.475' N 6° 46.033' W 0.0 kn 185.6° y
Curent position Speed over Ground Course over ground
9.7°C 1019hPa 88°C 35.1 PSU
Artemperature A pressure Water temperature Saliity

Navigation ~ Atmosphere  Ocean
Parameter Value Unit Last change Actions
Water temperature 879 °C 3 days ago
Salinity 35.14 PSU 3 days ago
Conductivity 37.08 mS/cm 3 days ago
02 concentration 356.35 uM 3 days ago
Air saturation 99.12 % 3 days ago
co2 45807 ppm 3 days ago

@ Dagmar Aaen > Ocean > O2 concentration

Zoom 14 1w

© 2021 GEOMAR Helmholtz Centre for Ocean Research Kiel

3 seydistiorduriiceland
03/04.07.2021

Q

GEOMAR

In Progress - Organization: Arved Fuchs Expeditionen - Chief scientist: Arved Fuchs - Start: June 12 2021 09:00

Feed €O

©Q 62°00.481' N 6° 46.045 W Open £

Podcast #4 Arved Fuchs auf den
Farder Inseln

Filter by tag.. ~

» 0:00/11:10 = O i

Seit dem Start In Klel am 17.06. hat Arved
Fuchs mit seiner Crew auf der Dagmar Aaen
inzwischen 900 Seemeilen zurickgelegt. Bis
zum Skagerak war alles ruhig und
sommeriich, danach wurde es windig.

Baerbel Fening

June 28 2021

Q 60° 59.903' N 0° 50.326'W Open &
Ocean Change 2021 - Auf See

Ocean Change...

Dagmar Aaen > Ocean > 02 concentration:

237.47 uM E— —— 390 66 yM §

e

Al

Die "Dagmar Aaen” au ihrem Weg zu den
Faroer-Inseln, aktuell nordiich der Shetiands.

the GEBCO_2020 Grid,

)
C Refresh x Arved Fuchs Expeditionen
25.Jun2021 — 26. Jun 2021 B yune 26 2021
s Q 59°28.459'N 1°49.671'E Open 2
Auf See
a -
N
325
N S ® $
FELLFELLFLEFL LSS
Imprint 2
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Q

Data Workflow / Automatic Export Dive Data GEOMAR

121949 1 10 11:00'54
it Control mission {oskonstorteds 202031 34 Control mission

- Automation of the data export

. Luise 68 L s
- First overview after dive / QC t T
- Coordinated handover of dive data set ; ; ;
i““ !"a
Copy Tool:
- Preparation (Start, End, Downlink)
- Check data collection / Copy files . . T e
Export Tool: o | [ome 20l | o
Preparation of data - ! ; | wnt
- Post-processing Navigation oo ————F=t L aw AR N, NPURU) WSS SO I
- Sorting the data N = e S . 1. o = |
- Generate MDR
(a) Plot der Salinitit fiir eine Beispielmission. (b) Plot der Temperatur fiir eine andere Mission.
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Near Future Goal / Deliverable during cruise GEOMAR

Misslon started; 20201103 121949
Nissien finlshed: 20101103 37 4043 CONtrO! mission
Quarali durstions 3031 by
Ovarail langth m
= : AL548: Anton 113
4 o Oy
Working aresi 330 x15.4 m = 4383 m Latitude:  S448164"
Working depthi <. 980 m Longitude: 1031322*
160 o
1659 -
-
s i
i «§
jnu
-,
1636
0
1655
1654
1660 Tomperatur

e

1 Masltt G AW \ wan

[ '(Ww |

nm

105 12108

121949 122040 122700 120120 123501 120901 124231 124642
Time
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Far Future Goal / Holistic Platform for Autonomous Systems GEOMAR

Communication / Positioning BELUGA

 latiorm of AUVs | Communication/Positioning BEWGA
Software Architecture COLA2

* Internal Standards

» Re-Use / Portability

AUV POSEIDON (4 kn / 6.000 m / 1.000 kg)

AUV ANTON (deep) AUV LUISE
(1,5 kn / 6.000 m / 1.000 kg) (1,5 kn / 500 m / 1.000 kg)

uodeag 21Snody

AUV ALBERT
(4kn /200 m /50kg)

Payload / Scientific Sensors
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