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Wang (2017)
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UNCLOS and autonomy?
Article 94, paragraph 4
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UNCLOS and autonomy?
Article 98, paragraph 1
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Schaub & Kristoffersen (2017)
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Autonomy Levels (AL)

AL 0: Manual Steering

AL 1: Decision-support on board

AL 2: On-board or shore-based decision-support

AL 3: Execution with human being 
who monitors and approves

AL 4: Execution with human being 
who monitors and can intervene

AL 5: Monitored autonomy

AL 6: Full autonomy
Adapted from Lloyd´s Register (2016)
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MUNIN Project (2016)
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MUNIN Project (2016)



11/10/2017Pushing the Limits of UNCLOS11 DTU Space DroneCenter, Technical University of Denmark

Rolls Royce Marine & Svitzer(2017)

Svitzer Hermod
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Kongsberg & Yara (2017)

YARA Birkeland
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Kongsberg & Yara (2017)

YARA Birkeland
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Kongsberg & Yara (2017)



11/10/2017Pushing the Limits of UNCLOS15 DTU Space DroneCenter, Technical University of Denmark



11/10/2017Pushing the Limits of UNCLOS16 DTU Space DroneCenter, Technical University of Denmark



11/10/2017Pushing the Limits of UNCLOS17 DTU Space DroneCenter, Technical University of Denmark



11/10/2017Pushing the Limits of UNCLOS18 DTU Space DroneCenter, Technical University of Denmark

Task

Land Air

Sea

Control and system model

Safety and reliability

Management
aspects

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensorsPlatform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Platform with 
software and 

sensors

Dem
and

So
lu
tio

n

Linden-Vørnle (2017)
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