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New ISO 23860 standard on terminology
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Different types of ships
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Unmanned vs. autonomous

Personnel type Present or not on ship

Navigation None on board

Engineers Not active

Other crew Active

Passengers
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•0 – None.
•1 – Backup.
•2 – Available.
•3 – In control. Shore or ship in control?



Type of automation
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Human intervention pipeline

Human intervention as hierarchy



Type of automation
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DA0 - Operator controlled.
DA1 – Automatic.
DA2 – Constrained autonomous.
DA3 – Fully autonomous.



Characterization of autonomy
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Use some ideas from SAE J3016 ?
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MRC: Minimum Risk Condition



Context of the autonomous ship
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Ship navigation, but also
- commercial operations
- cargo operations
- …



Ship systems architecture ?
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Voyage phases
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Ship function decomposition

12

Main 
group 

Sub-group Use Description 

1. Voyage 
1.1 Plan SCC Create and maintain a voyage plan based on instructions from shore 

and known sailing constraints, including planning for port calls and 
other events. 

1.2 Nautical 
information 

SCC Keep track of information related to voyage, nautical publications, 
weather forecasts, tide tables, port instructions, legislative 
documents etc. 

1.3 Location US Determine where the ship is and where it is moving in relationship to 
its voyage plan. 

1.4 Economize US Monitor and assess the operational and economical parameters of a 
voyage, including fuel consumption, late arrivals etc. Determine 
corrective measures. 

2. Sailing 
 



Cyber security? On what level?
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Human factors? On what level?
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Other standards?
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Digital Transport
Logistics Forum

IMO FAL ship reporting
harmonization group

Harmonized Data Modelling
Group – S-100

Individual data modelling
developments in IEC and ISO



How much is applicable to ordinary ships ? 

• ICT Architecture

• Context (parts)

• Automation and human factors

• Cyber security?

• Functional decomposition

• ???
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Teknologi for et bedre samfunn
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