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Degree AQ - Human operated

-The system or ship can perform information acquisition, but
cannot analyse information, take decisions and execute
operations on behalf of human.

-Human makes all decisions and controls all functions.

-Human is located aboard (crew).

Degree Al - Human directed

-The system or ship can perform information acquisition,
information analysis and suggest actions but cannot take
decisions and execute operations on behalf of human.
-Human makes decisions and actions.

-Human can be located aboard (crew) or remotely outside the

ship in a remote control centre (operators).

Degree A2 - Human delegated

-The system or ship can perform information acquisition,
information analysis, take decisions and initiate actions, but
requests human confirmation. System invokes functions waiting
for human confirmation.

-Human can reject decisions.

-Human can be located aboard (crew) or remotely outside the

ship in a remote control centre (operators).

Degree A3 - Human supervised

-The system or ship can perform information acquisition,
information analysis, take decisions and execute operations under
human supervision. System invokes functions without
expecting human confirmation.

-Human is always informed of the decisions and actions, and can
always take control.

-Human can be located aboard (crew) or remotely outside the

ship in a remote control centre (operators).

Degree A4 - Full automation

-Self-operating system or ship at defined conditions and in
specific circumstances.

-The system or ship can perform information acquisition &
analysis, take decisions and executes operations without the need
of human intervention or supervision. System invokes functions
without informing the human, except in case of emergency.
-Human can always take control.

-The supervision can be done aboard (crew) or remotely, outside

the ship from a remote control centre (operators).

(Bureau Veritas [Tk B BEENMELAN)L)

52 Bureau Veritas, NI641 Guidelines for autonomous shipping, p.10. <Available at
https://erules.veristar.com/dy/data/bv/pdf/641-NI_2019-10.pdf (Last access 2022/1/15)>7>05, FEF B FKIZ

L7,
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» Manual - no » On-ship * On and off- * “Active’ * Human on
autonomous dedision ship human in the loop -

*» Fully
autonomous

function support decision the loop operator/
support supervisory

(& with no

(Lloyd’s Register [C&ZBEHIELLANJL) B
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(Degree One) crewed ship with automated processes and decision support
(Degree Two) remotely controlled ship with seafarers on board

(Degree Three) remotely controlled ship without seafarers on board
(Degree Four) fully autonomous ship
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https://www.researchgate.net/publication/354922331 Autonomous_Systems_Ships_-
Training_and Education_on Maritime Faculties/download (Last access 2022/1/15)>.

5% Available at https://www.imo.org/en/MediaCentre/PressBriefings/pages/MASSRSE2021.aspx (Last access
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SCOHEPASN T D, WD & 2 5t 1L Marchat & Lindor (2012) . Gurney (2013) 35 X UY Kalra, Anderson,
Wachs (2009) ZZPRIA7200,

39



EHEEIT, RERLOEFHREINDINLTH D,

T AWK LRSI, fZEehiE ot 2 B8 Uiz 7 a— L B RS T 2 PERR U, 722
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EDOTEHENETER CTH S, B EMITRK EXIN D O3 @HTh 575, Zii
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FIITHBEF OFIE LRI LEOMOFIETE LI E(LT L L FRINLIBEOIRTEE, &L
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(a) 72 & ZBFOHE(, BRGEIZER L, H O WL FEEREENRS SN TV LT, ®BENE0R
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