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AUV Munin+ USV Sounder

AUV - Autonomous Underwater Vehicle          36 USV - Unmanned Surface Vehicle



Munin+

Tekniske data

Length: 5.4 meter

Veight: 870 kg

Depth rating: 1500 meter

Survey speed: 3-4 knop

Batterikapasitet: 19.8 kWh,  >24 

timer @ 3 knop

Charging: 2 timer (0-90%)

Nyttelast (Payload sensors)

• EM2040M – multistråle

ekkolodd

• HISAS 2040 - Høyoppløst 

Interferometrisk Syntetisk 

Aperture Sonar, Range 

Independent Resolution

• Edgetech Sub-Bottom Profier

(SBP)

• Cathx Ocean stillbildekamera



Munin+

ABCDEF



Munin+

A Tail section: 

The Tail section holds the propulsion system, Depth and CT 

sensors, antennas (RF, GPS, Iridium and WLAN), cNODE

acoustic link system, Recovery strobe light, Drop weight 

unit and On/Off magnetic switch.

ABCDEF



Munin+

B Energy section: 

The Energy section is a watertight section containing up to 12 

Battery modules with internal electronics for charging and 

safety circuitry, with a communication link to the Battery 

control station (BCS). Buoyancy elements, Trim weights and 

Trim bladders can be installed on each side of the Energy 

section to adjust buoyancy of the AUV.

BBCDEF A



Munin+

C

C Navigation/Payload section: 

The Navigation/Payload section is a watertight section

containing the payload and control system electronics and 

processing units, Inertial measurement unit, Doppler velocity 

log, EM 2040M sonar head and HISAS 2040 arrays.

BBDEF A



Munin+

D Forward endcap section: 

The Forward endcap section is a watertight section containing 

electronics related to the LED panel and Swappable NAS. An 

On/Off magnetic switch is installed on the Forward endcap 

section.

D BBCEF A



Munin+

E Wet payload section: 

The Wet payload section supports the installation of various

sensors and watertight equipment.

• Edgetech Sub-Bottom Profier (SBP)

• Cathx Ocean stillbildekamera

E BBCDF A



Munin+

F Nose section: 

The Nose section holds units required for vehicle recovery 

(Lifting bail, Drop nose), collision avoidance sensors 

(Forward looking sonars), data download port and the LED 

panel for the Underwater camera.

F BBCDE A



Munin+ Top side rack

Kontroll

kontainer



Stinger for 
launch and recovery



Munin+ swath width

HISAS 2040 has a practical resolution of 5cm x 5cm at all ranges.
HISAS 2040 har en range (pr side) @4 knop og 20 meter over bunn på 125m.
EM2040 swath dekning på ca 135 grader



Testing of Munin+ and stinger on «Tyra»
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Testing of Munin+ and stinger on «Hydrograf»



Kontroll container
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Testing of Munin+ and stinger on «Johan Hjort»
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Testing of Munin+ and stinger on «G.O.Sars»



Testing of Munin+ and stinger on «KH»
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Munin+ Mission planning SW



Munin+ Reflection post processing SW
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Sounder

Tekniske data

Skrog: glassforsterket plast (GPR) 

Produsent: VIKING Norsafe

Lengde: 8 meter

Vekt: 5000 kg

Fremdrift: 110kW/145bhp Steyr 

diesel motor 

Survey hastighet: 4-8 knop (13 knop 

max)

Rekkevidde: 20 dager @4 knop 

(2x400 liter tank)

Kan kjøres autonomt eller fjernstyres

• Levering 19 september 2022



Sounder

Payload sensors:

• EK80 - fiskeri ekkolodd

• ADCP 150kHz

• EM2040 – multibeam sonar *

• Topas PS 120 *

• * opsjon

EK80 

18, 38, 70, 120, 

200, 333 kHz

EM 2040

Topas 

PS 120

ADCP 

150 kHz

Andre sensorer:

• Remote operated CTD 

vinsjeløsning

• Værstasjon (temp, 

trykk, vind)



Sounder



Sounder «båtkrybbe»



We had some problems at the beginning with diving in good weather when there were no waves. 

We had to use a boat to create waves so that the craft would dive. 

The solution to this problem was to run full rudder up until you have the right speed, and then full rudder down. 

We and Kongsberg have tested this several times with 100% success

The AUV is also wildly sensitive when it comes to balancing in salt water. 

Sometimes there may be less salt in the water in the end of the mission, then it may sink again.

We also had some problems with different layers in the water. 

Our first deep water dive did not go quite to plan as the craft detected bottom in the various layers. 

The solution is to set a value for the deepest layer in the configuration before the dive. 

We check this by taking a CTD

Experiences so far

https://www.kongsberg.com/no/maritime/products/ocean

-science/mapping-systems/sonars/SAS/

https://www.kongsberg.com/no/maritime/products/ocean-science/mapping-systems/sonars/SAS/
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