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EU e-Navigation projects 
• BLAST (Norwegian Hydrographic Office) 2009-2012 
• EffcienSea (Danish Maritime safety Administration) 2009-2012 
• MONALISA (Swedish Maritime Adminstration) 2009-2012 
• MONALISA 2 (Swedish Maritime Administration) 2012-2015 
• MICE (Swedish Maritime Administration) 2014-2016 
• ACCSEAS (General Lighthouse Authorities of UK and Ireland) 2012-2015 
• EffcienSea 2 (Danish Maritime Authority) 2015-2018 

 
• MUNIN (Fraunhofer CML) 2012-2015 
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Concept study, 3 m long demonstrator scale model 2015 (DNV-GL) 
 
Full electric, 60 m long, 6 knots, 100 nm, 100 TEU 
 
https://www.dnvgl.com/technology-innovation/revolt/  
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May 2017: The vessel Yara Birkeland will be the world’s first fully electric and autonomous container ship, 
with zero emissions. With this vessel, Yara will reduce diesel-powered truck haulage by 40,000 journeys a 
year. Operation is planned to start in the latter half of 2018 (manned), 2019 (remote control) and 2020 
(autonomous) http://yara.com/media/stories/yara_birkeland_vessel_zero_emission.aspx  

http://yara.com/media/stories/yara_birkeland_vessel_zero_emission.aspx
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Road 12 km (8 miles) 
Sea 6.3 nautical miles 
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First full size unmanned ship to be built 
through UK and Norwegian co-operation 
Offshore vessel ‘Hrönn', contracted January 
2017 and in operation in 2018 (Kongsberg) 
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https://www.rolls-royce.com/products-and-services/marine/ship-intelligence/overview/remote-and-autonomous-operations.aspx#section-overview  
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http://www.unmanned-ship.org/munin/  2012-2015 
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Motivation 
 
1. Shortage of ship officers 
2. Reduction of emissions - Global warming and emission control: 

Slow steaming leads to lower emissions and lower fuel costs, (but 
also less efficient transport capacity). And also longer, socially less 
acceptable voyage durations. 

3. Cost reduction - Lower manning costs 
4. Increased safety – Reduction of “human error” 
5. Technology development 
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An autonomous ship 
Automatic navigation and collision avoidance. Automatic engine control. Not 
necessarily unmanned. Can house maintenance and repair crew. Even be partly 
manned. 
An unmanned ship 
No-one onboard. Not necessarily under automatic navigation / engine control. Can be 
remote controlled from shore center. 
 
 

The Unmanned/Autonomous Ship 
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• Manual control 
• Automatic execution (autopilot in track-following mode) 
• Autonomous control (onboard AI) 
• Remote control 
• Fail to safe 
 
 

Control modes 
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Automation and autonomy 
SAE J3016 
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http://nfas.autonomous-ship.org/projects-en.html  
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Challenges: Human Factors 
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Shore Control 
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Humans in the unmanned ship system 
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• Remote monitoring and control 

Challenges: Human Factors 
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MUNIN  
Complete HMI for a 
Shore Control Centre 
for autonomous ships 

Top flag 
(green, yellow, red) 

Autonomous execution 
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• Remote monitoring and control 
• “Human error” 

Challenges: Human Factors 



thomas.porathe@ntnu.no 

• Remote monitoring and control 
• “Human error” 

1. Situation awareness in the SCC: mistakes due to not understanding the true situation of the 
vessel 

2. Misunderstandings in interaction with manned vessels: latency in VHF communication, bad 
communication links, language issues same as for manned systems, but worsened by lack of 
situation awareness. 

3. Delays in decision making due to lengthy time for operator to get into the loop (human-out-of-
the-loop syndrome). 

4. Stress and information overload because several ships might need the operators attention at 
the same time. 

5. Human error due to “carry over effects” between two vessels as operator monitors several 
vessels at a time. 

Challenges: Human Factors 
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• Remote monitoring and control 
• “Human error” 
• Interaction between manned and unmanned ships 

Challenges: Human Factors 
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Dedicated fairways for autonomous vessels 

Technical Challenges: 
Collision avoidance 
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Collision avoidance & Route exchange 
 

ACCSEAS project 2014: Simulations using the EPD (e-Navigation Prototype Display) Humber Estuary 
http://www.accseas.eu/  

http://www.accseas.eu/
http://www.accseas.eu/
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Technical Challenges: 
Object detection/identification 

Tom Hanks in the movie Castaway 
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New types of sensors and sensor fusion 



thomas.porathe@ntnu.no 

Planned research 

Standardisation within the IALA realm 
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“Have you seen me?” 
“I want to report my position to you.” 

“What are your intentions?” 
“What do you want me to do?” 
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