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Estimated facts & figures

Main particulars
Length o.a.: 79,5 m
Length p.p.: 72,4 m
Width mld.: 14,8 m
Depth shelter deck: 10,8 m
Draught (full): 6 m
Draught (ballast): 3 m
Service speed: 6 knots
Max speed: 13 knots

Capacity
Cargo capacity: 120 TEU
Deadweight: 3 200 mt

Propulsion system: Electric
Propellers: 2 Azimuth pods
Thrusters: 2 Tunnel thruster
Battery pack: 7 – 9 MWh

Proximity sensors
Radar
Lidar
AIS
Camera
IR camera

Connectivity & Communication
Maritime Broadband Radio
Satellite Communications
GSM
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NTNU-project: Autonom passagerar-/cykelfärja över hamnkanalen I Trondheim
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Major research question:

We know that the vast majority of all accidents at sea to some 
degree depends on ”human error.”

If we remove the human from direct operation of vessels, can 
we then decrease “human error”?



thomas.porathe@ntnu.no

Thomas Porathe
Professor interaksjonsdesign
Institutt for design

NTNU Trondheim

Shore Control 
Center

Ship 
owner

VTS

Pilot

Autonomous
Unmanned

ship

Tugs

Mooring

Manned
SOLAS vessels

VHF

VHF

RC

Radio Control (RC)

RC

Flag state

Kystvakt/Navy

Manned Non-SOLAS 
vessels

Humans in the unmanned ship system



thomas.porathe@ntnu.no

Thomas Porathe
Professor interaksjonsdesign
Institutt for design

NTNU Trondheim

Runar Ostnes
Førsteamanuensis
Institutt for havromsoperasjoner
og byggteknikk
NTNU Ålesund

Shore Control 
Center

Ship 
owner

VTS

Pilot

Autonomous
Unmanned

ship

Tugs

Mooring

Manned
SOLAS vessels

VHF

VHF

RC

Radio Control (RC)

RC

Flag state

Kystvakt/Navy

Manned Non-SOLAS 
vessels

Humans in the unmanned ship system

Remote monitoring and control

Interaction with
manned ships



thomas.porathe@ntnu.no

Research questions:
What will the HMI for remote control centres look like?
Who is manning these centres: navigators or operators?
What will their tasks be? What is automated, what is manual?
Workload; Situation Awareness; Out-of-the-loop syndrome?
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Rolls-Royce vision of the future shore control centre
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Automatic Sensor System (Aptomar)

Lägesbilden är i hög grad beroende av bandbredd
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MUNIN prosjektet
2013-2015
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Phase 1.
Remote monitoring 
from shore of 
manned ship

Transfer of radar, 
IR/video, VHF from 
ship. Text and voice 
communication from 
shore

Phase 2.
Remote monitoring 
and control of 
manned ship

As in previous service, 
but control of 
autopilot, speed, and 
VHF from shore.

Phase 3.
Remote monitoring 
and automatic 
control of partly 
manned ship

As in previous service,
but automation will be 
alone on the bridge, 
however with 
operators onboard

Phase 4.
Remote monitoring 
and control of fully 
autonomous 
unmanned ship

As in previous service,
but automation will be 
alone onboard

Small steps to autonomous ships
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What information needs to be transferred from 
the vessel to the Shore Control Centre in order 
to achieve enough situation awareness?

Focus group with 6 nautical officers currently working within nautical education at 
Chalmers’ department of shipping and marine technology. The participants had a broad 
seagoing experience from different types of vessels, e.g. cruise ships, car carriers, long 
and short haul dry and wet cargo and ferries.

145 information items in 9 groups
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• Situation handling  
• Monitoring
• Indirect control
• Direct control

Situation room:       Team work,          Immersion

Virtual reality
3-D Nautical Chart

Picture insert from 
video/IR camera

Low level control

“Situation room”

http://www.google.com/url?sa=i&rct=j&q=full+mission+bridge+simulators&source=images&cd=&cad=rja&docid=tYNgdjYbfQaf6M&tbnid=zEdzKXLpLXrh_M:&ved=0CAUQjRw&url=http://www.rivieramm.com/article/full-mission-training-simulator-is-state-of-the-art-12691&ei=Nes-UajwA4bKsgbU2oH4Ag&bvm=bv.43287494,d.Yms&psig=AFQjCNFNtCbdpFXEnYT4k3lNqKkbRa2Y5A&ust=1363163678962448
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Amplifying human abilities

Automation is good
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Automation is good
- but have some problems
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”Boredom induced accidents”

Captain Andy Moll
Marine Accident Investigation Branch, UK

RIN conference Human Cognition: Enabling Navigation Exploring Humanity’s relationship with Technology in Navigation
Trinity House, London 10th June 2015
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The Yerkes–Dodson law



thomas.porathe@ntnu.no

Automation bias
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The 'problem' with automation is inappropriate 
feedback and interaction, not 'over-automation' 

(Donald Norman, 1990)

Norman, D. The problem of automation: Innappropreate feedback and interaction, not over-automation. Philosophical Transactions of the Royal 
Society of London. Series B, Biological Sciences, Vol. 327, No. 1241, Human Factors in Hazardous Situations (Apr. 12, 1990), pp. 585-593 
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1. Situation awareness in the SCC: mistakes 
due to not understanding the true situation of 
the vessel.

2. Misunderstandings in interaction with 
manned vessels: latency in VHF 
communication, bad communication links, 
language issues same as for manned systems, 
but worsened by lack of situation awareness.

Human factors issues related to remote monitoring
and control of unmanned ships
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3. Delays in decision making due to lengthy time 
for operator to get into the loop (human-out-of-
the-loop syndrome).

4. Stress and information overload because 
several ships might need the operators 
attention at the same time.

Human factors issues related to remote monitoring
and control of unmanned ships
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5. Human error due to “carry over effects” 
between two vessels as operator monitors 
several vessels at a time.

Human factors issues related to remote monitoring
and control of unmanned ships
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3-D Nautical Chart

Situation room:       Team work,          Immersion

Monitoring

Indirect control

Direct control
Situation handling

Picture insert from 
video/IR camera
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