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Collision Avoidance SystemHuman hh



Gives way to a ship on 
the port side



Increases speed to 
pass ahead of ship on 

stb. side





Ship Mill



Ant mill gif from Wikipedia

https://upload.wikimedia.org/wikipedia/commons/6/64/Ant_mill.gif




1. Plan the HCD 
process

2. Understanding and 
specifying the context of 

use

3. Specifying the 
user requirements

4. Producing design 
solutions

5. Evaluating the 
design

6. Solution 
meets user 

requirements

The Human-Centred Design process (ISO, 2019)

Safe and efficient maneuvering of a Maritime 

Autonomous Surface Ship (MASS) during 

encounters at sea: A novel approach

A state-of-the-art review of AI decision 
transparency for autonomous shipping

It’s not all about the COLREGs: a case-based 

risk study for autonomous coastal ferries

Safe and efficient maneuvering of a Maritime 

Autonomous Surface Ship (MASS) during 

encounters at sea: A novel approach

It’s not all about the COLREGs: a case-based 

risk study for autonomous coastal ferries

https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3044501
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3044501
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3044501
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3143843
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3143843
https://www.researchgate.net/publication/347197959_It's_not_all_about_the_COLREGs_a_case-based_risk_study_for_autonomous_coastal_ferries
https://www.researchgate.net/publication/347197959_It's_not_all_about_the_COLREGs_a_case-based_risk_study_for_autonomous_coastal_ferries
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3044501
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3044501
https://ntnuopen.ntnu.no/ntnu-xmlui/handle/11250/3044501
https://www.researchgate.net/publication/347197959_It's_not_all_about_the_COLREGs_a_case-based_risk_study_for_autonomous_coastal_ferries
https://www.researchgate.net/publication/347197959_It's_not_all_about_the_COLREGs_a_case-based_risk_study_for_autonomous_coastal_ferries


Example of transparency layers based on 
Endsley´s three-level model for SA



HCD in 
autonomous 

CAS

Refrain from 
intervention 

when 
necessary

Better 
performance

with 
transparency 

layers

Improved 

SA level 3

System's 
projection is 

most 
important

Based on 

real events
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