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AUTONOMOUS SHIP  

DO WE KNOW WHAT IT IS?  

 

 



3 December 2018 

 

«Today Rolls-Royce and Finferries, State-owned Finnish shipping company, have 

successfully demonstrated the world’s first fully autonomous ferry in the archipelago 

south of the city of Turku, Finland. The ferry, Falco, used a combination of Rolls-Royce 

Ship Intelligence technologies to independently navigate during its journey between 

Parainen and Nauvo. The return journey took place in remote control mode. During the 

demonstration, Falco - with 80 guests on board - conducted the trip under fully 

autonomous control. The ship detected objects using sensor fusion and artificial 

intelligence and avoided collision. The ship also demonstrated an autonomous docking 

using a recent developed autonomous navigation system. All of these operations have 

been conducted without any human intervention from the crew».  

 



 

ABOUT MASS 

 

Maritime Autonomous Surface Ships 

 

There can be different degrees of automation 

 

…and different rules to apply depending on the 
automation level 

 

 



 

IMO HAS BEGUN TO CLARIFY IN 2017 

 
To facilitate the progress of the regulatory scoping exercise, the degrees of 
autonomy are organized (non-hierarchically) as follows (it was noted that MASS 
could be operating at one or more degrees of autonomy for the duration of a 
single voyage):  

Ship with automated processes and decision support: Seafarers are on 
board to operate and control shipboard systems and functions. Some operations 
may be automated. 

Remotely controlled ship with seafarers on board: The ship is controlled and 
operated from another location, but seafarers are on board. 

Remotely controlled ship without seafarers on board: The ship is controlled 
and operated from another location. There are no seafarers on board. 

Fully autonomous ship: The operating system of the ship is able to make 
decisions and determine actions by itself. 

 



 

BUT PROCEEDING IS NOT EASY 

 
 



 

BUT PROCEEDING IS NOT EASY 

 
 

What is the methodology for the scoping exercise? 

 

The framework and methodology for the MSC's regulatory scoping exercise 

on Maritime Autonomous Surface Ships (MASS) was approved by MSC 100.  

 
The Legal Committee has decided to follow the same approach as MSC and 

a slightly adjusted framework and methodology for the LEG’s regulatory 

scoping exercise was approved by LEG 106. 

 

The Facilitation Committee (FAL 43) agreed a similar process. 



 

DIFFERENT DEGREES OF AUTONOMY 

 
 

The degrees of autonomy identified for the purpose of the scoping exercise are: 

 

•Degree one: Ship with automated processes and decision support. 

 Seafarers are on board to operate and control shipboard systems and functions. Some 

operations may be automated and at times be unsupervised but with seafarers on board 

ready to take control. 

 

•Degree two: Remotely controlled ship with seafarers on board. 

 The ship is controlled and operated from another location. Seafarers are available on 

board to take control and to operate the shipboard systems and functions. 

 

•Degree three: Remotely controlled ship without seafarers on board. 

 The ship is controlled and operated from another location. There are no seafarers on 

board. 

 

•Degree four: Fully autonomous ship. 

The operating system of the ship is able to make decisions and determine actions by 

itself. 



 

WHAT TO BEAR IN MIND 

 
 

The first step has been completed.  

 

The next step is to analyse and determine the most appropriate way of 

addressing MASS operations, taking into account, inter alia, human 

element, technology and operational factors.  
 

The analysis will identify the need for: 

• Equivalences as provided for by the instruments or developing 

interpretations; and/or 

• Amending existing instruments; and/or 
• Developing new instruments; or 

• None of the above as a result of the analysis. 

 

The aim is to complete the regulatory scoping exercise in 2020. 



WHO IS INVOLVED? 

 
 

Which treaties are being looked at? 

 

Maritime Safety Committee (MSC) 

The list of instruments to be covered in the MSC’s scoping exercise for MASS 

includes those covering: 
• safety and maritime security (SOLAS); 

• collision regulations (COLREG); 

• loading and stability (Load Lines); 

• training of seafarers and fishers (STCW, STCW-F); 

• search and rescue (SAR); 
• tonnage measurement (Tonnage Convention); Safe Containers (CSC); and 

• special trade passenger ship instruments (SPACE STP, STP). 

 

Facilitation Committee 

The Facilitation Committee is considering the Convention on Facilitation of 
International Maritime Traffic (FAL Convention). 



THE IMO LEGAL COMMITTEE MUST VERIFY 

 
 

Legal Committee 
The list of instruments to be covered in the Legal Committee's scoping exercise for MASS include: 

Conventions under the purview of the Legal Committee:  

BUNKERS 2001 – International Convention on Civil Liability for Bunker Oil Pollution Damage, 2001.  

•CLC 1969 – International Convention on Civil Liability for Oil Pollution Damage, 1969. 

•CLC PROT 1976 – Protocol of 1976 to amend the International Convention on Civil Liability for Oil Pollution Damage, 1969.  
•CLC PROT 1992 – Protocol of 1992 to amend the International Convention on Civil Liability for Oil Pollution Damage, 1969.  

•FUND PROT 1992 – Protocol of 1992 to amend the International Convention on the Establishment of an International Fund for 

Compensation for Oil Pollution Damage, 1971. 

•FUND PROT 2003 – Protocol of 2003 to the International Convention on the Establishment of an International Fund for 

Compensation for Oil Pollution Damage, 1992. 
•NUCLEAR 1971 – Convention relating to Civil Liability in the Field of Maritime Carriage of Nuclear Material, 1971.  

•PAL 1974 – Athens Convention relating to the Carriage of Passengers and Their Luggage by Sea, 1974.  

•PAL PROT 1976 – Protocol of 1976 to the Athens Convention relating to the Carriage of Passengers and Their Luggage by Sea, 

1974. 

•PAL PROT 2002 – Protocol of 2002 to the Athens Convention relating to the Carriage of Passengers and Their Luggage by Sea, 
1974. 

•LLMC 1976 – Convention on Limitation of Liability for Maritime Claims, 1976. 

•LLMC PROT 1996 – Protocol of 1996 to amend the Convention on Limitation of Liability for Maritime Claims, 1976.  

•SUA 1988 – Convention for the Suppression of Unlawful Acts against the Safety of Maritime Navigation, 1988.  

•SUA PROT 1988 – Protocol for the Suppression of Unlawful Acts against the Safety of Fixed Platforms Located on the Continental 
Shelf, 1988. 

•SUA 2005 – Protocol of 2005 to the Convention for the Suppression of Unlawful Acts against the Safety of Maritime Navigation.  

•SUA PROT 2005 – Protocol of 2005 to the Protocol for the Suppression of Unlawful Acts against the Safety of Fixed Platforms 

Located on the Continental Shelf. 

•SALVAGE 1989 – International Convention on Salvage, 1989. 
•NAIROBI WRC 2007 – Nairobi International Convention on the Removal of Wrecks, 2007. 

•HNS PROT 2010 – Protocol of 2010 to the International Convention on Liability and Compensation for Damage in Connection with 

the Carriage of Hazardous and Noxious Substances by Sea, 1996. 

Conventions emanating from the Legal Committee, with shared cognizance with other IMO committees 

•INTERVENTION 1969 – International Convention relating to Intervention on the High Seas in Cases of Oil Pollution Casualties, 1969. 
•INTERVENTION PROT 1973 – Protocol relating to Intervention on the High Seas in Cases of Pollution by Substances other than Oil, 

1973. 



 

WHAT HAS HAPPENED IN TWO YEARS? 

 

 
 



 

Let’s get back to MSC 101 
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BUT PROCEEDING IS NOT EASY 

 
 

Interim guidelines for trials of autonomous ships 
 

The Maritime Safety Committee (MSC), 101 session, 

in June 2019 approved Interim guidelines for Maritime 

Autonomous Surface Ships (MASS) trials 



 

Meanwhile... 
Fincantieri (Vard) delivers the first electric  

and self-driving container ship 

30 November 2020 

 
 



With a length of 79.5 metres and a width of almost 15 metres, the ship will use a 

battery pack with a capacity of 7 MWh which could be expanded to 9 MWh. This 

will allow the ship to sail at a speed of 6 knots, with the possibility of reaching a 

peak of 13 knots if necessary. 

Length: 79.5 metres  
Width: 14.8 metres  

Cruising speed: 6 knots       

Maximum speed: 13 knots 

The ship, which was due to be launched in 

May but has been delayed for a few 

months due to the pandemic, has now 

started a series of tests. 

  



The testing phase 
 

There are two areas in which the reliability of the vessel must be checked. 

The first concerns the loading and unloading of containers. As the vessel 

was built to transport chemicals and fertilisers, it must be tested very 
carefully to ensure that it remains stable even when fully loaded. 

 

 The second concerns autonomous driving. The Yara Birkeland will be used to 

navigate along the Norwegian coast and will gradually introduce assisted 

navigation and eventually do without a crew. This is expected to happen in 

2022. 

 
To become fully autonomous, the ship will have to read and coordinate 

information coming from radars, lidars, sensors and cameras on board and 

interface them with GPS information and satellite communications. 



What is happening at European level? 

 
Horizon 2020: Smart, Green and Integrated Transport 

 
Programme type: Funding programme 

Origin: European (Horizon 2020) 

Duration: 2014 – 2020 

STRIA Roadmaps: Cooperative, connected and automated 
transport, Transport electrification, Low-emission alternative 
energy for transport, Network and traffic management systems, 
Smart mobility and services, Infrastructure 

 
 



 

 

PROJECT AUTOSHIP  

 

Autonomous Shipping Initiative for European Waters  

 

 Funding: European (Horizon 2020)  

 Duration: Jun 2019 - Nov 2022  

 Status: Ongoing 

 Total project cost: €29,546,161 

  EU contribution: €20,109,109 CORDIS R 
 



May 30, 2019, The European Commission revealed a new funding for an 

autonomous shipping initiative for the European waters. 

Under the project titled Autoship, two remote and autonomous (R&A) vessels 
would be built and operated, along with their needed shore control and 

operation infrastructure, reaching and going over technology readiness 

levels 7 -system prototype demonstration in operational environment. 

 

Testing will take place during two pilot demonstration campaigns addressing goods 

mobility from the Baltic Corridor to a major EU seaport and hinterland. Autoship 

would build around two EU technology providers, such as Rolls Royce and 

Kongsberg, to create a stronger European cluster 

The technology package would include full-autonomous navigation, self-diagnostic, 

prognostics and operation scheduling, as well as communication technology 

enabling a prominent level of cyber security and integrating the vessels into 

upgraded e-infrastructure. In parallel, digital tools and methodologies for design, 

simulation and cost analysis would be developed for the whole community of 

autonomous ships. 



SATELLITES HAVE A ROLE TO PLAY! 



SATELLITES HAVE A ROLE TO PLAY! 

 



BUT CONSIDERABLE PROGRESS WILL BE NEEDED 

 

As an example, we cite a not very recent (2017) but rather interesting 

publication 



HOWEVER CONSIDERABLE PROGRESS WILL BE NEEDED 



Conclusion/ food for thought 

Why are we looking at autonomous ships?  
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