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Introduction	
Implementing e-Navigation is a major challenge for the maritime community in the near future and 
remarkable progress has been achieved in the last years. Besides test-beds and implementation 
strategies there are also on-going activities focusing on the future of shipping beyond the horizon 
of the e-Navigation implementation. However, these are taking into account the e-Navigation 
concept and its benefits for their further research. 

One of these activities is the research project MUNIN, which is funded by the European 
Commission’s Seventh Framework Programme and aims to develop a concept for unmanned and 
autonomous ship operation. While the name is an acronym for Maritime Unmanned Navigation 
through Intelligence in Networks, it also makes reference to a character from old Norse mythology. 
Munin, meaning memory or mind, is one of the god Odin’s ravens who flies around the world 
independently during the day and distributes what he has gathered to his master in the evening. 
Like the raven, the unmanned ship shall travel autonomously around the world, but return safely 
home to its harbor. 

The following section gives a short overview about MUNIN’s rationale and vision, while the third 
chapter displays the current status of the project and the progress achieved so far. Within the last 
section, an overview about the connections between MUNIN and e-Navigation is given, with a 
special focus on how MUNIN can contribute to prioritized e-Navigation solutions. 

MUNIN’s Vision and Rationale 

The trigger for the MUNIN project is the identification of the Autonomous Ship as one of twelve 
exploitation outcomes by Waterborne TP. This technology platform developed by European 
maritime stakeholders has published a vision paper for the future development of the industry 
regarding competitiveness and innovation while also meeting safety and environmental 
requirements. Along with a strategic research agenda and an implementation plan it is being used 
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to outline national and European R&D Programmes. The three pillars on which this strategy is based 
on are (Waterborne TP 2011a): 

 Safe, sustainable and efficient waterborne transport, 

 Competitive European waterborne industry and 

 Growth in transport volumes and changes in trade patterns.  

 

All pillars shall be strengthened by the Autonomous Ship, which is described as a ship equipped 
“with modular control systems and communication technology to enable wireless monitoring and 
control, including advanced decision support systems and the capabilities for remote and 
autonomous operation“ (Waterborne TP 2011b). MUNIN follows a similar definition of an 
autonomous vessel, as it is a vessel, where no persons are on board for whole or part of its voyage. 
Thus, the ship must be capable of conducting a deep sea voyage on its own with the assistance of 
an onshore service provider, the Shore Control Centre (SCC) (Rødseth 2012). In the absence of 
persons onboard, an advanced sensors system must be implemented on the vessels together with 
some autonomous navigational capabilities and a highly reliable technical system to allow for safe 
traveling and to minimize the need for an SCC intervention (s. Figure 1). However, the tasks of 
berthing, unberthing and navigating in coastal and congested waters basically remain unchanged 
and are still carried out by an onboard bridge team. The MUNIN concept focuses on dry bulk 
carriers operating in intercontinental trade, as this kind of vessel is arguably the most interesting 
one for implementing unmanned vessels due to their long deep-sea voyage and generally low risk 
cargo.  

 

Figure 1: MUNIN vision 
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Thus, MUNIN shall contribute to the aim of a more sustainable maritime transport industry. 
Shipping companies have to deal with aging crew and a lack of young professionals within a highly 
competitive industry, while at the same time the rising ecological awareness exerts additional 
pressure on them. The autonomous ship represents a long-term, but comprehensive solution to 
meet these challenges, as it bears the potential to: 

 Reduce operational expenses, 

 Reduce environmental impact and 

 Attract seagoing professionals. 

 

The potential for operational cost reduction regarding personnel costs is rather obvious, even 
though the overall reduction of operational expenses might be lower than expected, as MUNIN 
necessitates additional satellite communication and still requires qualified personnel onshore. 
Moreover, insurances might request an additional premium at least during the roll-out phase. 
However, the shift of nautical and engineering tasks from ship to shore opens new professional 
perspectives for mariners that can now remain connected to family, friends and their social life. This 
can help to attract new, highly qualified professionals for “shore-based seafaring”. Indirectly, this 
can also further promote slow steaming, where seafarers are even longer disconnected from their 
social environment (Rødseth et al. 2012). 

Status of the project 

After approximately one year, MUNIN has finalized the draft concept of an autonomous vessel and 
begins now with the first prototype developments. It is intended that the vessel behaves like a 
manned vessel when seen from other ships. Current state-of-the-art technology for bridge and 
engine automation is used. However, three additional elements are needed within the MUNIN 
However, three additional elements are needed within the MUNIN concept (s. Figure 2): 

 Advanced sensor system:  
Additional hardware sensors (especially cameras) that are coupled with existing onboard sensors 
to allow for an electronic lookout and sensor cross-check. 

 Autonomous ship controller:  
A software system that gives the vessels the capability to make and implement certain decision 
on its own within an operational envelope defined by the SCC. Additionally, it takes over full 
control an autonomous navigation system (ANS) and an autonomous engine monitoring and 
control system (AEMC). 

 Shore Control Center:  
A land based organizational unit, where humans remotely monitor the voyage of the unmanned 
vessel, set its operational limits and intervene or remotely operate it under special circumstances. 
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Figure 2: MUNIN architecture (Rødseth et al 2013a) 

Under normal circumstances, the autonomous ship controller operates in an Autonomous Execution 
mode and the Shore Control Center in a Remote Monitoring mode. Thus, several additional nautical 
functionalities will be implemented onboard to enable autonomous control by the vessel itself. 
Crucial system functions, which MUNIN prototypically develops, are (Bruhn et al 2013): 

 The capability to detect small objects and weather phenomena, 

 The capability to avoid collisions with all objects according to COLREG, 

 The capability to ensure stability in harsh weather conditions and 

 Certain capabilities to handle emergencies and system failures. 

 

Nevertheless, there are other operational modes possible, where e.g. the SCC directly remotely 
operates an unmanned vessel, which is in remote control mode depending on the current situation 
and technical condition of the ship. The corresponding communication between ship and shore is 
based on several ship status indicators, which aims to keep bandwidth requirements and thus 
communication costs to a minimum, but nevertheless constantly keeps the shore side operator in 
the loop (for details, see Rødseth et al 2013b). These approaches are currently under investigation 
and will be further elaborated until the initial proof-of-concept-test in September 2014. 

Unmanned ships and e-Navigation 

Even though MUNIN is basically focused on one vessel, there are several parallels between this 
development and e-Navigation. At NAV 59 five prioritized e-Navigation solutions were proposed 
and endorsed by the sub-committee. The proposed solutions are (IMO 2013): 

 S1: improved, harmonized and user-friendly bridge design, 

 S2: means for standardized and automated reporting, 

 S3: improved reliability, resilience and integrity of bridge equipment and navigation information, 



 

 
5

 

 

 S4: integration and presentation of available information in graphical displays received via 
communication equipment, and 

 S9: improved Communication of VTS Service Portfolio (not restricted to VTS stations). 

While it is a long stretch to claim that the unmanned ship belongs in any of these categories, the 
MUNIN project will contribute significantly to all of these areas. 

Research into improved sensor systems for automated bridge operations will also benefit regular 
manned ships in relieving the crew of tedious watch keeping. The ambition is to develop systems 
that can detect unexpected as well as small objects and highlight these to the crew. 

Reporting is not a prioritized area in MUNIN, but the unmanned ship and the SCC will have to have 
provisions for partly automated mandatory reporting to shore authorities, at least during transit. 
This may provide input to S2, both in terms of what can be automated onboard and what can be 
handled by shore operators (SCC in the case of the unmanned ship). 

Reliability of all critical systems, including sensors and bridge equipment, is a paramount issue in 
MUNIN. Having no crew to perform repairs or to improvise new procedures requires that all systems 
have sufficient reliability or backups to perform adequately for at least a three week deep sea 
transit. 

A major challenge for the SCC is to present the most important information from the ship so that it 
does not unduly disturb operators, that it allows rapid responses in cases where anomalies are 
detected and that it can provide an at-a-glance full situation awareness for the operator during shift 
changes or when human intervention is needed. 

Finally, the development of the SCC may provide important input into design of new VTS stations as 
well as new ideas on how ships and VTS can improve their cooperation. As MUNIN will also 
investigate legal and commercial implications of increased shore control, this may also be of interest 
in the scope of prioritized area S9. 

Also, NAV 59 highlighted the need for looking into important technical constraints such as: 

1. seamless transfer of data between various equipment on board; and 
2. seamless transfer of electronic information/data between ship and shore and vice versa and 

between ship to ship and shore to shore. 

These technical issues are also important priorities in MUNIN also in cooperation with international 
standards organisations, in particular IEC TC80/WG6 on their work on ship system interconnections 
and secure transfer of data between ships and between ship and shore. 
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