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Abstract @ Maritime Autonomous Surface ships(MASS) are gradually gaining importance. Until fully autonomous ships are developed, they will likely be
controlled by remote operators who are based in a Remote Operations Center. However, there is currently no internationally or domestically established
licensing for them. This issue can potentially pose a risk to navigation safety due to operations being handled by unqualified remote operators. We
conducted a literature review and proposed criteria for the adoption of a licensing system for remote operators. We have futher offered alternatives to
integrate this license into the existing officer licensing system, and analyzed them using Analytic Hierarchy Process(AHP). Subsequently,, theprimary need
to enact legislation for remote operators is observed. The most preferred approach is to include the occupation of a remote operator in the Ship Officer
Act, Article 4: Occupational Categories and Class of Licenses. Therefore, it would be logical for the organizational structure of the Remote Operation
Center to mirror the traditional Bridge Resource Management. This study will contribute to the efficient training of remote operators and the safe

navigation of autonomous ships with a focus on human resource management.
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Table 1. Degrees of Autonomy & Definition

Definition
Ship with automated processes and decision support:
Seafarers are on board to operate and control
shipboard systems and functions. Some operations
may be automated

Degrees

Remotely controlled ship with seafarers on board:
2 The ship is controlled and operated from another
location, but seafarers are on board

Remotely controlled ship without seafarers on
3 board: The ship is controlled and operated from
another location. There are no seafarers on board

Fully autonomous ship: The operating system of
4 the ship is able to make decisions and determine
actions by itself

(Source: IMO, MSC 99/WP.9)
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Table 2. Analysis for 2™ Layer

No Author/ Consideration for the Remote
" Published year Operator license in current MASS
| Bartuseviciene/ Urgency of producing Remote
2020 Operator, International acceptance
’ Deling et al./ Necessity of enacting legislation,
2020 Openness of license system
3 Hannaford and Openness of license system,
Hassel/2021 International acceptance
4 Lin/ Urgency of producing Remote
2021 Operator, Openness of license system
Parsons and .
5 Allen/2018 International acceptance
6 World Maritime  Urgency of producing Remote
University/2019  Operator, Openness of license system

P
2
i
ik
2
o
Lo
i,
fo
oX,
[
£
N
o,
o
i ta
N

= o
£ >
o
2 &

¥
Ach
R
td
o e fo

(Jin and
ko] ¥

2
o,
g
K 4
=
g Ko
o
at
SE o
N
-
- Om
o,
tlo
=
oxl
ol
g R
32,
s

Bt
to
=
fo
SE,

AlEo] gl
713ko] A X a
53] Hol mE Wejo AEAEE A 7
AtEA ] AEAA, 7E 5
74k ik ol XA 7=l T84S
< 1F 8= 715S $tH(Kim and Kwon, 2001
A, AR G 1943, 20221 3
5= 300TEUS] Zhi Feiz 7} 11A7He] HI2EE
A Dongjjakou$} Qingdao +7+S £-&atn] A
ol H5S x1&atar lvkal s3I 2
#le]] Yara Ineternational ¥} Kongsberg™
120TEUS ZAH©] 412l Yara Birkeland &2 2
A A EeIE AFHoR st

) al
o AA} BAlE g A9 &

NS
AN
é_;
MN
o[“—liﬂ_{él
=)
sg
oo
=
to
N
o
1o,
y i O
S 5

to
¥
Og(:",
1o
ol
= Jﬂ
%
r
A
N
N

o
=2,
_

o o
)

N
R
N
L
B
T, I-
=
¥ =
rlr
N ooff X
o
Jo o

0,
[

P

1>
>

~—

i

o, of
M
&l
ol

il

o

o
R

S
3
'L
AN
=
K
™2 f oMo Mo rf s2 ot o = et Ho

ofo
b
il
me o

0%

*

=

ro o
oN 12

(L
=
o,

o
tlo M
ol
ol
38
g

o o

=
N
=
Q‘L

R
X2

( lo
i)
o
2
=)
omy

2oL
)

)
)
i
N 2
o
ot
[y

rlo Ny
=
4
N
1o,
o2
2,
2
=
to
ot
E
2
>

lo
o
0,
0 e Y O

£ "= o fo

o
2
o
N

2
Og(:‘a
o
2
~ o
9
N
ol
ol
rlr
2=
u
o N
&
aa
rO
o =
- F

ozl 2L N o o2 N
Mo ole
2,
R
(o
o2
ox,
o

S
T
e N,
1o,
of

A Agle] 5 Flolet dabuAn Q)

% 9ALGA QR s1Ee] At

uAY J1%d wFol A ¥

A3 54 Aol BL Y §49 ARHow
7(:3] [e)
o

i
—

o iy

AC)

[e)

or o]5e] AALAE 54 A
AgF & Ak 5 w4 Aol A Aol ha
T

ol ol 944

GA7E A = ds Aol aqErh o A
Abe] HEFeH QbHFe] i T A A e Al F3)
HlE ojH] o] el whet 7)) S A o 2F
s ko]l A1 Aol s 71Ee] Auta A&
dute] 8= FPeAo] o] Fojd Aelrt. 7]E9 S
S A% 7AW of AARGAe] WE 7L ;R EASHA
g Zol7] wio] F AF gt FE AFE AISAY &
Alell =83 4= 9= AgAde] Aty wofof Fitt

A, A4 B84, AdEEe dEF 85 FAA
Hor 58 F de AR A4 F99 Fa 7
o &gyt o2l A 2H =Agel tate] b Az
=, A s, AnE #Els ] gYe 57 A8 @l
= TR FAAE 7HTHKIm et al, 2017). 18] 31 A}
e A2 S5 el el S M E AE

- 631 -



=
s
=

710 ZA| A Edo] AgsirtE 1S FHetal vt
(Chae et al., 2017). 3’d&&S $a14= IMOS] 7| Fol &
Hatrel E7F Aol wjEs Al Aduke] o] g2
FE vk ol wet AAgGA ] WA A A HdE
FolA B&E = FAAR Ve 7T 8] AUk
3.22 0ot M

#9159l AT A 3] A Al o

A, QA0 A4z A7 W HF] Welol
Aeoae AFe Frhske wek AuAAYe T2 5
Forel STCWE Tl AW gl Fu @2e) 45
FUPAL WEE T qlek. o] WAL AMNE
AL, Z190AE, BAAL S @AY, FEE @A 2 FA, RP A
AR Wil o] Biel A48dne] 4%S F715)
= otolth, AR SRul A £ EAL WElo] Bate] MO

#+$+ F 31(MSC/Circ.1162 General principles and recommendations
for knowledge, skills and training for officers on wing-in-ground
(WIG) craf) ¥ A qF Stulel A= 2011d A Eba ] 71
= o8 AAeAY sFEHE Askal d A7 57
ANd oz A rhPak, 2020). o Wk AL 3
A AR S 4EE $REYS Bkl

g I

A e 3
o] AL 5% F vk mAF om FAAQ] 7)5e] 4
BAA 32wl digte] ol A WA gFgstete] =
At el =oxe= S 7]z Hls) vlaA g AIE

o] sff &40 Aad Fge AHeld
At AAZGAE HellA = dAA AL o] Twol

3
=35 2=
=
.

A, At Al Al A2z ago] Beusow
DA YA WES FTreks Wek AdnH el mEY
HpngE si7jabe] 2bd &, Ve & R A E

AT 9oL vEel dd A E= oAl
Aol 4 - AA4TY 2 FATF e B3 SAF
ofo] o]FE& skl dosita JIAH= wHoH o
Hpus § F@PAF w50 A5 & Yl Mrt gqtehe
Q1 b ol AlE el mEo] 9 STCWOlA 8.

= ElcEis A =
w3 AAXF AN wH v Al HPark et al,
2022). 71E9] & 7]Ak= STCW J ool &.7-8h= w&2 o]
n] S58k7] Wl 9A42E FA 0 wEwe HyEago
2 Frhehe wgetelth o] Wk 7]Ee] S|l Al €17
TR AEH AJbo] Theety] THE o dPe=
27] AEFAAN BT = e A el £
T RS AR =GR 0, A E s
A” sgehs AU Al saA ] AF Ve
EAAR SHAGSAA ] 3 SEFHoR S5
el A FAFe7] 919k ok Bl s F e WA W E(Basic
training) ¥ P& TPAE AFEE 99 A0S (Advance
training)®] EF S E S YA GAE WA= o]

AR, A Y A ARl 942G A
A5 Egehe Wk WS = AH Ay A
A = ool MRt S-ehs S o o] dwiE, 5H-6
wel Fellabis] i vjabus]el] diste] o gkl
A, FALEAR, F40 & S g sA Bl
o] 84 & T o NI SAFAUS, 6 FelAt
s i ZjEAbdsd] gk RHEE TR EWS],
Pt [ e R B B B B o A B s e
ol tietel 8= W8] B e 5 gAY s, v A
i zFAbAs el diate] ¥HEIEEA W ek 2P0 Y
Ay 2ApAs A gk vAYSETAES 7E Sl 3
A= duibA o s gels Welel 21s ek WA
o2 Fastgold Aol whEt AlRE o U e AbE
FA G ok fFAfeA Fellabe] W ell AAEIA A
e AFer Frbshn ootk A ek AR
Aot AR ke 7] EA 0w 7)E Sf7|ALe] W E v

=

o o] FojAthe Aol Foldo] EATE A Y AL
el A dgslel et 22 Pyl of el F gloit 7%
o] W= 8714} WS F4E ol gatel A WA Wk §
ApstA e A e 2R R S 9e Aol

T M=
AA A AZFEe F-x= Fig 13 7t}

—

c

AALGA ] "W AA NN B Tarmst ol

e HERE Y] dstel BRwsIwe winE
WpoR MERAE AAStAT A A&
Pl el Be Aol Felstu glow A )
o $8e AALGA N Fas o] A Aol el
3 Y AL Askel AFMFRAAL EE EHAske] Y
Z 9% £¢ 2599 Aotk 9ALGA4E AT wKe

- 632 -



el ol& wt

2 @ WHEE AL 25707 Fol g el
H
h=]

>
il
o
o
(AU
ox
N
i
x
o
Ho
ot
2
==
w e & L
e
20
X, 1o
o
= o
4y 2

o wAE ARSIk B 3599 Rl A 2023 7
AYTE 89 4074 A% A D AL Fahel B

i 2w e o Mo

z HOE
Eﬁmlm
o N of
ols
ol

n@
g}

. Satty= AU L E
E 7R 2 AQrea

o2 Kl fo 2 N

Ao )
ox o

= e

o=
u4
$-o]w w}aw ﬂwol e
and Eo, 1994). & dFoA = 9
%JJ; B73}7] 9kl 9f A%
2 Jem A9 ulgol 01 olulgl $RAE HAake]

=
e
o

N

]o
mlo
=]

A

N
<t
o

Domestic Remote Operator

(1 Layer) Priorities for the Adoption of
Licensing System

(2 Layer )y I

v
NE“-‘SS:W of g:ﬁfﬁ?i;:)f Openness of International
nac lilg g License system Acceptance

Remote Operator

(3 Lay er)
Ship Officers Act
Article 4.
Occupational
Categories and
Classes of Licenses

Enforcement Decree
Of The Ship Officers
Act
Article 4. Limited
Licenses

Enforcement Rules
Of The Ship Officers
Act
Article 2. Education

Fig. 1. Hierarchical structure of Study.
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Table 3. General Characteristics (n=18)
Frequency Ratio(%) Mean S.D
30-34 1 5.6
35-39 2 11.1
4044 5 27.8
AZOD 54 6 333
50-55 2 11.1
>60 2 11.1
Zﬁasg 1 61.1
Education D gtr 1
peon 7 38.9
degree
3 2 11.1
5 1 5.6
6 1 11.1
Carrier on 7 3 16.7
Maritime 10 2 11.1
Training 11 2 11.1 11.50 8.417
Institute 12 2 11.1
(yr) 14 1 5.6
20 1 5.6
29 1 5.6
34 1 5.6
Table 4. Relative Importance and Priority of Layer 2
Criterion Relative Priority C.R.
Importance
Necess1ty. of Enactmg 0.4863 1
Legislation
Urgency of Producing Remote
Operator 0.3194 2 0.03
Openness of License System 0.0888 4
International Acceptance 0.1054
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AALPA] AFE FIlele |
A7 A4z g ol %74—‘%"31}9 A5 X3k W
(0.0978) =o. = Leb T 4 2
A, 4AdA Fdo 154 W B7F digte] *Jﬂ%x*
L A Az, AR vEe] 0052 U

sl

Bt 24 0] AFES FR1E
= Sll7IAk WE o] A el
?H(0.4890), AuFA I At A2x alo] Hypagow
AAFFAe wEE Frhshs Weh0.3932), AUHA Ay Al
A Alazx AU o AR FALE] AFE ek B

(0.1178) =0 2 VFERRTE 4 A7 Table 69F 2 th

Table 5. Relative Importance and Priority of Layer 3 according
to Necessity of Enacting Legislation

Relative

Alternative fmportance Priority C.R.
Ship officer Act, Article 4.
Occupational Categories and 0.5424 1
Class of Licenses
Enforcement Rules of the Ship
officer Act, Article 2. Education 0.3599 2 0.04
Enforcement Decree of the Ship
officer Act, Article 4. Limited 0.0978 3

Licenses

Table 6. Relative Importance and Priority of Layer 3 according

to Urgency of Producing Remote operator

Alternative Relative Priority C.R.
Importance
Ship officer Act, Article 4.
Occupational Categories and 0.4890 1
Class of Licenses
Enforcement Rules of the Ship
officer Act, Article 2. Education 0.3932 2 0.05
Enforcement Decree of the Ship
officer Act, Article 4. Limited 0.1178 3
Licenses
AR, s A A 2] Al A F7F digke] i Te=
2 AdEe A A, 3 vEo] 0.05® e &
Ao AFAE SRlE = don, kAR Alax &7
A wEle] Mol 1

(0.6161), Auk=An] Al 5f=]
ARG u
A A4z Fgusiel 44
(0.1300) =0 = WERRTE 24 A= Table 79 22T
YA, A &AM B dieke] i o= R ¢
Aol 24 Ad, daid o] 0012 WEh 249
AEge ST = don, durHdd A4z s 714 |
519 ATl A9A4EBAe] A 4<eH0.5318), A

A A Y A% W] BEagon 478974

HF2H(0.2539), A B
H

o] ARE TP

O
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o= vehgth, 24 A3 Table 83} 2tk %02 94297 WKL Frlehe W, Ak A
W A4z FPUH) DA 2GR NG TP Yot
Table 7. Relative Importance and Priority of Layer 3 according &£ o 7 vElstH
to Openness of License system
_ — 4.4 ThQIO| CHEH UK MBE
Altemative Importance _nony  CR- 2 Ankg 2] A9 digke] Al dsrE 7
Ship officer Act, Article 4. SHAE ol &3ttt e Ale B stollAl tike
Occupational Categories and 0.6161 1 AAE AFEd Hrlr)Fe 2exE #ie] =&t
Class of Licenses B4 AN AFPAZ B A3 AuAAy A4z 6
e a5 oy OZ® 2 0 VA ke A3 QA0 AT A g
Enforcement Decree of the Ship (0.5307), A=A AlYH A2z el HFwEoR
officer Act, Atticle 4. Limited 0.1300 3 DAEGAE] WSS FUFehE WRH03615), ALy Al
Licenses B A4z WSl dAGAe] Arg sk g
(0.1077) Z=o. 2 vEbyth 22 A3bE= Table 97 2t}
Table 8. Relative Importance and Priority of Layer 3 according HA AR AW A4F S 7|AF HE Q] A Fol] 4ALGR}
to International Acceptance o] ARZ Frlele wete] A3 v 71 =gtk &3] 7}
_ Relative — 2 TR Aol YEhlE ARk el 1, 29 8191 3
Altemative Importance P1OMY  CR o wjmael sl spAel slgets Aty A A4
Ship officer Act, Article 4. Z WS dALGA AFEE XSl HotHUE
Occupational Categories and 0.5318 1 A H O 7 T8 H= STCWS &-831+= Whorel Aukzl 9
Class of Licenses A4z A7)} W] A% AL ARE Fohehe
E&fgg?&m Al:tlllﬁz gfgéicsaﬁlfn 0.3638 2 001 CUe ARy AFTFE Az afe] Ryngow 9
Enforcement Decree of the Ship Aw @l AES ek wWeke] dedre oS & 5
officer Act, Article 4. Limited ~ 0.1044 3 AT
Licenses MEE 199 291 v L3}

N

N
1o,
oX,
i
0%
ol
°
1o,

fr
i)
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Wiotel Auld HEEE AEW i WEAY B Q4R agugel B 453 be Aol 27y
A AALAA} kAol 1FA. HEAA Y A A = 7 Fo WS89 xpHA Ar]Ael WS A Fo R <lF
<2} = [} °© <2} ©70, = o, & hal = pid
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Table 9. Composite Importance and Priority of Layer 2 & 3

Necess1Fy of Urgency of Openness of International Composite .
. Enacting Producing . . Composite
Alternative S License System Acceptance Relative S
Legislation Remote Operator (0.0888) (0.1054) Importance Priority
(0.4863) (0.3194) ) ) P

Ship officer Act, Atticle 4.
Occupational Categories 0.5424 0.4890 0.6161 0.5318 0.5307 1
and Class of Licenses

Enforcement Rules of the
Ship officer Act, Article 2. 0.3599 0.3932 0.2539 0.3638 0.3615 2
Education

Enforcement Decree of the
Ship officer Act, Article 4. 0.0978 0.1178 0.1300 0.1044 0.1077 3
Limited Licenses
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