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“Qualifications, responsibility, and the role of remote operator
as seafarer are some of the most complex issues to be
addressed.”

—|MO Outcome of the Regulatory Scoping Exercise for
the Use of MASS (June 2021)
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“The trial should consider the human-system interface as a key
component of MASS.”

—I|MO Interim Guidelines for MASS Trials (April 2024)
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MASS

“Degree 1”

Automated functions Seafarer on board

Ship with automated processes and decision support
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Automated functions  Seafarer on board Remote operator

Remotely controlled ship with seafarers on board
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Automated functions Remote operator

Remotely controlled ship without seafarers on board
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Automated functions Remote operator

Remotely controlled ship without seafarers on board




MASS

“Degree 3”

Automated functions Remote operator

Remotely controlled ship without seafarers on board

Fleet supervision









Experimental design

Virtual simulator

32 participants

Monitor the “milliAmpere2” ferry and take over control, if necessary.
Alarm signals failure in autonomy... remote operator must intervene.

Two groups: 5-min and 30-min



Methods

Two techniques:

1. Pupillometry
2. Questionnaire
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Mean Baseline Pupil Diameter: 30-min Group
Ribbon displays standard error (N = 15)
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Methods

Two techniques:

2. Questionnaire

1 (not at all)

2

Affective states

Feelings

Thoughts

Action
tendancies

Actions

Emotivational
goals

Question items (To what extent do you ...)
... feel restless and unchallenged at the same time?
... think that the situation served no important purpose?
... feel like doing something completely different?
... feel like doing something more purposeful?
... wish to turn to a more meaningful activity?
... want to do something more meaningful?

... want to be challenged?
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Mean Baseline Pupil Diameter: 30-min Group
Ribbon displays standard error (N = 15)
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Re S u lts Mean Baseline Pupil Diameter: 5-min Group

Ribbon displays standard error (N = 16)
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Two techniques:
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Two techniques:

1. Pupillometry

30-min group:
Constriction of 0.13 mm
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Results

Two techniques:

2. Questionnaire



Results

van Tilburg & Igou Questionnaire Reponses

Affective states Question items (To what extent do you ...) N = 16 per group Monitoring time
_ B 5 min
Feelings ... feel restless and unchallenged at the same time? (Q1) B 30 min
Thoughts ... think that the situation served no important purpose? (Q2)
Action ... feel like doing something completely different? (Q3)
tendancies

... feel like doing something more purposeful? (Q4)

Actions ... wish to turn to a more meaningful activity? (Q5)
Emotivational ... want to do something more meaningful? (Q6)
goals

... want to be challenged? (Q7)

o

1 2 3 4 5
Mean Likert scale response
0 ('not at all') to 5 (‘'very much')
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van Tilburg & Igou Questionnaire Reponses

Affective states Question items (To what extent do you ...) N = 16 per group Monitoring time
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Feelings ... feel restless and unchallenged at the same time? (Q1) B 30 min
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In summary... -

30-min group experienced...

* Reduced cognitive activity
(in terms of pupillary constriction)

* Boredom
(in terms of meaning regulation)



In summary... -

30-min group experienced...

* Reduced cognitive activity
(in terms of pupillary constriction)

* Boredom
(in terms of meaning regulation)

Is ROC work boring?



Implications

Humans are not good at monitoring.
Approx. 20 min attention window

Issue is with the supervisory control set up

“Out-of-the-loop phenomenon”



Implications

“Trade control” paradigm

-

Desired state

C Output state
Ex: Alarm tells operator to takeover X

—>

2 &

Human operator Controlled processes

Results in out-of-the-loop phenomenon

Vs.

“Share control” paradigm

s~
Desired state .

Ex: Human adjusts heading while speed 4’0—’
Is automatically controlled

-
. ‘ a Output state
>
A A AN

Human operator Controlled processes

Interdependent operator and process
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How to design ROC work so operator stays in the loop?



Conclusions
+s RO C-workborirg2—
How to design ROC work so operator stays in the loop?

Must consider operators as dependent of the controlled process.

“Sharing control” (relieve, extend) more viable that “trading
control” (backup, replace).

Remains to be seen how to implement.



The Autoteaming project

Norwegian Research Council, 2023-2026

Goal: to demonstrate “Autoremote” operational mode for multi-vessel operations

State-of-the-art Scope of Autoteaming project

il

Safety operator Safety operator in Safety operator in Team of safety operators in

onboard * Local Operation Centre Remote Operation Centre Remote Operation Centre
*Demonstrated with access to boat monitoring one ferry monitoring many
Sept-Oct 2022 ferries

v

2022 2023/2024 2025/2026 2025/2026



Thank you!
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