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Agenda

• Internasjonal utvikling på MASS: IMO, standarder og våre konkurrenter (Ørnulf Rødseth, NFAS)

• Utvikling av "Risk-Based Assessment Tool for MASS (RBAT MASS)" for EMSA (Remi Pedersen, DNV)

• UML-basert metodikk for beskrivelse og dokumentasjon av MASS (Lars Andreas Wennersberg, SINTEF)

11:15 - Pause 15 minutt

• USV versus MASS: Bør NFAS også inkludere USV? (Børge Kjelstad, Maritime Robotics)

• Nye løsninger for person-sikkerhet for autonom passasjertransport – AUTOSAFE (Even Ambros Holte, SINTEF & Øyvind Smogeli, Zeabuz)

12:20 - Lunch 50 minutt

• Verktøy for hurtig kost-nytte beregning for autonome transportløsninger (Håvard Nordahl, SINTEF)

• Oppdateringer fra SFI AutoShip (Mary Ann Lundteigen, NTNU)

14:00 - Pause 10 minutt

• Remote & Autonomous System of Systems – A Systems Engineering Perspective(Torgeir Fjelldal, Kongsberg)

• Autonomi er svaret – hva var spørsmålet? (Birgit Thorsen, Ocean Autonomy Cluster)
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ISO vocabulary for MASS

ISO/TS 23860:2022(E)
Ships and marine technology — Vocabulary related to autonomous 
ship systems

• Technical Specification: Still under development

• Developed by ISO TC8/WG10 – Around 40 persons 
involved

• Based on work in AEGIS and AUTOSHIP

• Under publication – a few weeks to go
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ISO vocabulary for MASS
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3.1.1

automatic

process or equipment that, under specified conditions, can function without 

human control

3.1.3

autonomy

processes or equipment in a ship system which, under certain conditions, are

designed and verified to be controlled by automation, without human

assistance



ISO vocabulary for MASS
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3.1.5

autonomous ship system

elements that interact to ensure effective functioning of the autonomous and non-

autonomous processes and equipment that are necessary to perform the ship's

operation or voyage

3.1.8

remote control centre

site remote from the ship that can control some or all of the autonomous ship

system processes

3.1.9

uncrewed

ship with no crew onboard



ISO vocabulary for MASS
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3.3.1

tolerable event

technical or operational event for which there is a designed response that keeps the

system within its operational envelope

3.3.3

fallback state

designed state that can be entered through a fallback function when it is not possible

for the autonomous ship system to stay within the operational envelope

3.3.6

operational envelope

conditions and related operator control modes under which an autonomous ship 

system is designed to operate, including all tolerable events



ISO vocabulary for MASS (informative)
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A0 Low, TDL ≈ 0 Direct control of rudder and speed

A1 Partial, TDL > 0 Autopilot, auto-crossing

A2 Constrained, TDL > t Autonomous sailing with human supervision

A3 Full, TDL = ∞ Autonomous sailing without human supervision

Table 1 – Degrees of automation 

C3 Continuous, TMR ≈ 0 sec Operator or crew actively in control

C2 Supervising, TMR ≈ 30 sec Supervising one ship onboard or from RCC

C1b Discontinuous, TMR ≈ 2 min Supervising many ships from RCC

C1a Available, TMR ≈ 20 min Periodically unmanned bridge, e.g. crew sleeping onboard

C0 None, TMR = ∞ No crew or operators are available

Table 2 – Degrees of human control



IMO Structure
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Assembly

Council

MEPC MSC FAL LEG TC

Subcommittes Subcommittees



IMO developments on MASS
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Original: Svein David Medhaug



IMO Roadmap
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Original: Svein David Medhaug



CG on Voluntary MASS Code 
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Original: Svein David Medhaug


