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A Legal Research on Human Elements of
Maritime Autonomous Surface Ships (MASS) for Securing
of Maritime Traffic Safety

Jung, Chan-soo

Department of Maritime Law and Policy
Graduate School of Korea Maritime and Ocean University

Abstract

This paper focuses on the normative issues and improvement plans related to
maritime traffic safety of Maritime Autonomous Surface Ships (hereinafter referred
to as “MASS” ) related to human elements, including prior research on the
normative study autonomous vessel. This work tried to find out what the regulatory
barriers for securing maritime traffic safety in earnest when an autonomous vessel
with the automated system. And it proposed the improvement plans to review any
restriction conditions and problems of The United Nations Convention on the Law of

the Sea(UNCLOS) and the International Maritime Convention.

The purpose of this research is to suggest an improvement plan for the safety of
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maritime traffic through legal issues related to MASS that will change the paradigm
of the future maritime industry including Shipping and Port and comparative legal
consideration. This paper analyzed the characteristics and definitions of MASS and

the autonomy in order to secure the safety of maritime traffic.

The Autonomous airplane and Self-driving car field which have advanced in
autonomy have been examined comparatively. In MASS, It has been concluded that
this research faithfully fulfill both reliability of the technology and normative
maintenance. Also, it is desirable to make a system that does not replace humans
but that requires human intervention and keeps safety in common. In addition, the
International Convention and the matters related to the safety of maritime traffic
on autonomous vessel were compared with each other in domestic and foreign laws

and regulations.

This research have sought to explore whether there are any problems in applying
the existing laws and regulations for MASS which completely different from the
existing ship operation forms. As a result, This paper have determined that MASS
can enjoy their status as vessels regardless of the human factors that played an
essential role in conventional vessels. It was proved that very difficult for MASS to
operate and secure safety within the framework of the UNCLOS and the
International Maritime Convention. Therefore, if the technical reliability of MASS is
seriously suspected, or if they are not expressly contrary to international
conventions or flag laws, it is the general principle of the international community
to treat vessels under the principle of international reciprocity or international
comity.

This paper examined the MASS in terms of human, ethical, and physical as to
whether there are any regulatory barriers that violate the UNCLOS, the
International Convention, and flag laws & regulations. The issues of human
regulatory barriers for securing maritime traffic safety were examined by focusing
on COLREG, STCW, LLMC, SOLAS(chapter VI, V, IX, XD. In relation to the MASS
ethical dilemma, this research looked at what to consider and decide on navigation
algorithm programming. MASS are based on sophisticated computer system, so

ethical problems applied to Artificial Intelligence(Al) are very important. Ethical
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considerations also need to be studied in the future.

Consequently, even if it is the MASS lacking human factors, it is an essential
element that can not be abandoned and it is a great advantage in terms of securing
the safety of maritime traffic. Therefore, it is appropriate to review the matters
and related regulations by absorbing and integrating them in the existing normative
system rather than the special law system that recognizes the specificity or

exceptionality of MASS.

In this regard, this research introduced the legislative proposals for the
introduction and operation of MASS regarding the safety of life and maritime
traffic and the prevention of marine environmental pollution at sea. Finally,
Amendments for the domestic maritime law proposed relating to the definition of
MASS, the permission of the provisional operation of MASS, the safety operation
requirements, the collection of sailing information and suspension & punishment for

MASS, Master’s authority and duty for onboard reflecting the specificity of the sea.
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a2l “Analysis of the Legal Status of Unmanned Commercial Vessels in
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46) Eric Van Hooydonk, “The law of unmanned merchant shipping — an exploration” , Journal of
International Maritime Law, Vol.20 No.6(2014).

47) Paul W Pritchett, “Ghost Ships : Why the Law Should Embrace Unmanned Vessel Technology” ,
Tulane Maritime Law Journal, Vol.40(2015).

48) Michal Chwedczuk, “Analysis of the Legal Status of Unmanned Commercial Vessels in U.S.
Admiralty and Maritime Law” , Journal of Maritime Law & Commerce, Vol.47, No.2(2016).
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(International Convention for The Safety of Life at Sea, ©]a} “SOLAS & <F”
T = “SOLAS” ), STCW(nternational Convention on Standards of Training,
Certification and Watch keeping for Seafarers, ©]s} “STCW&<F” ), COLREG
(International Regulations for Preventing Collisions at Sea, ©]3} “COLREG”

EE FANLFEANEHAT) B UEA ANATHS FAoE ATH

49) Robert Veal - Michael Tsimplis, “ The integration of unmanned ships into the lex maritima” ,
Lloyd’s Maritime & Commercial Law Quarterly(2017).
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S A A3t s A& Al~El(Marine Autonomous Systems, MAS)
2 o] &3 AuMKUnmanned Surface Vehicles, USV) ®=& Tl 3 A4t
(Unmanned Underwater Vehicles, UUV) so.2 L& AL&E oY, &A= IMO
2 A AAE T &oE AEEFTHMASS) o2 Tt ARESHLL

9341 RSE 2 S BAR oz Azslz|2 3 IMO LEG #1053+ 3¢ 2
MSC #1992} 3] 2]¢] WK Working Group) =9 ZA#HZA  “thoksl 2%

spzol s Agel 14 ol SRHOE £8F F U MW ogn

53) MSC 98th Agenda item 20(MSC 98/20/2), op. cit.
54) MSC 95th Agenda item 21(MSC 95/INF.20), “The IMO regulatory framework and its application to

Marine Autonomous Systems” Submitted by United Kingdom, IAIN and IMarEST(2015. 4. 14.).

55) MSC 99th Agenda item 22(MSC 99/22), op. cit. pp.25-36.
56) IMO AMF-=ro] whx sl MSC 3o ZA3tR v Ao MASSo| tidk A& to3 o] 7|&sty

At} MASS definitions and concepts of different types and levels of autonomy, automation,
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57)

58)

operation and manning should be provisional, neutral in terms of technology and developed
for the purpose of the exercise only.

+8aAgA A7) HEuropean Commission)ol] s FAFA A ] MEL 7)o hek A 2D oA
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t}. WATERBORNE TP9| F8 a4t Eokoll= 2AA7 &, AslA, lFSNHE, QE, 3
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Michal Chwedczuk, “Analysis of the Legal Status of Unmanned Commercial Vessels in U.S A
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63) John Jorgensen, “Autonomous Vessels : ABS Classification Perspective” , ABS(2016), p.3.

64) BVollAl Agsta e 2ntE Mdutolg) e Aubedte] ded Z2AS W= v
= T Ue WU &9 AR} A4F JI7IEREH FHE ARS AddAA Asst=
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70) =3l GG AEKMD, “AHE-23 ARk, A= )
2", VOL.72 (2018. 2.), 7.

71) AAEA, 7.

72) MSC 99th Agenda item 5 (MSC 99/WP.9), “REGULATORY SCOPING EXERCISE FOR THE USE
OF MARITIME AUTONOMOUS SURFACE SHIPS (MASS)” Report of the working Group(2018.
5. 23), p.9.

73) dutZol A FES 49A A& TF -
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234 : RS FRemote controlled vessel with crew on board)
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ABSOlA 71Eo 2 43l )& NHTSAoIA &3t & 69A A&3t 55 -

: human control

: some functions automated

: normal operations automated; human ready to take over

. safety-critical functions automated; human present

. full autonomy of safety-critical functions and environmental monitoring for duration of trip
5 : full autonomy with no human-available control interfaces

BVo| A FE3t1 9= MASS 50HA &3t 55 -

0 (Conventional) : human operated

1 (Smart) : human directed

2 (Autonomous) : human delegated

3 (Autonomous) : human supervised

4 (Autonomous) : Fully autonomous, ©]%, BUREAU VERITAS(2017. 12.), A A& A, p.6.
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77) DNV-GLo| A &3k Q1= MASS 59A A&3t 55 ¢
M (Manually operated function)
DS (System decision supported function)
DSE (System decision supported function with conditional system execution capabilities)
SC (Self controlled function) :
A (Autonomous function)
78) LRo A F&33 = MASS 794 AL38F 55
ALO (Manual controlled)
AL1 (Decision support on board)
AL2 (Decision support on board or from shore)
AL3 (Execution by operator who monitors and authorises actions),
AL4 (Execution by operator who monitors and is able to intervene),
AL5 (Monitored autonomy),
AL6 (Full Autonomy)
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‘Ship” # ‘Vessel” & W3] F&sHA & a1, olH3 o] 74
SHo A Adejo] glomglh APHA ou]i ApsFA )

AT B 5 Qe Aol
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X

AR, FANAEE o] 2AZFL B 5 Aok 94 ZA AL o

xAQ &3 0]:01 SOLAS ¢of& Bxo BE q174d0] glemd = 3s|
of FASHE BT Alute)] FgE o] 3Ithi22) o]} mizlyiA|= LLE9F (International
Convention on Load Lines 1966, ©]&} “LLE<F” )] ALl g = = A 3] ol
FAE BE AddkS w3123 COLREGOIA At e Aduke] Ao
v HigEFES Z2A ofy sk A, FRngAdRt g SA3ErE 23
T4 EFTHOE ALHAY EE AEE F e BEE TFY g
TR At Ao 2Ry WAHE BE Feds WAy S

MARPOL 73/78% <k(International Convention for the Prevention of Pollution
from Ships 1973/1978, ©]s} “MARPOL 73/78@¢F” )l AHolsl= Auvke
“JAETA NN SFHIL Y= B FEH HlE v, 4%9}{, 71
FFd, A5, Bid 92 38 25 FSHA e EAES 23
gla FAstT Yuh120 mE, A Hofo] s @3l= Salvage & of
(International Convention on Salvage 1989, ©]3} “Salvage & <F” )12, CLC
Hefl26), BUNKERESFIZD Sol A st Aute s Fefid == &
e FZHoR st Adto=znt A Atk wEkA Al ALY ool A
Aolety Y= AUt FAHL Hw AE R Mule] Py LTZE I3

o L

120) The word is more comprehensive than “ship” The word “vessel” includes every description

of water-craft or other artificial contrivances used, or capable of being used, as a means of
transportation on water(https://thelawdictionary.org/vessel/, AL} : 2019d 1€ 30¥).

121 HA 3 - oY, AA=E, 9%

122) SOLAS®ESF A1 A2z,

123) A EFAP o A=

124) MARPOL73/38% ¢F A2z A4

125) Salvage @<, A1, A1z A28 “Vessel” means any ship or craft, or any structure capable

of navigation.

126) 1992 CLCE<eF, Al1=x A|13 “Ships” means any sea-going vessel and any seaborn craft of

any type whatsoever, actually carrying oil in bulk as cargo.

127) 1992 FUND& F A|l1= Al13 “Ship” means any seagoing vessel and seaborne craft, of any

type whatsoever.
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v}
MSA 1995 A|313= A|1e] 4 B S=Hde] Aol we} s 5ozl

thi132) 53] Aduk Aolo] A3 d= dH e HEs thEZ o= Steedman
&

v Scofield 1392 R v Goodwinl3®de] ARA A %

|
oMt BE AU o] YEstm Qi onE AnbEow Hute] slaes

Sasly] i8] AN Ao BHANA gelsts et ojnshe

O F, or|o+=
5191 T}H35),
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KR

=

2

o] a5, Hasy L AAsgol gy 3o
S ™

o

A
A (United States Code)e] Alvl Ao AL AwRE
2]

U] =
TN EFEFTOEA ARGHI YA AHEE ThsAol e EE ¥

AdFRF(water craft)dd 71ek JAF3HAES I FASAL 101,136 o]

128)
129)
130

13D

132)
133
134
135)
136)

HAZ - o] Y, AA=E, 10-11%.

Merchant Shipping Act 1995.

Aleka Mandaraka-Sheppard, “Modern Maritime Law, Volume 1 Jurisdiction and Risks” ,
3rd ed.(London : Informa, 2014), p.17.

A Severance - S Sandgren, “Flagging the Floating Turbine Unit : Navigating Towards a Reg
Isterable, First-Ranking Security Interest in Floating Wind Turbines” , Tulane Maritime Law Jo
urnal, Vol.29(2014), p.44.

HAZ - o], AA=E, 12%.

[1992] 2 Lloyd’ s Rep 163.

[2006] 1 Lloyd’ s Rep 432.

HAZ - o] Y, AA=E, 12%.

Title 1 US.C. §3. “Vessel” as including all means of water transportation. The word “vessel”

includes every description of watercraft or other artificial contrivance used, or capable of
being used, as a means of transportation on water.
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137) Title 46 U.S.C. Appendix - Shipping, Chapter 23 Shipping Act § 801 : all watercraft and o
ther artificial contrivances of whatever description and at whatever stage of construction,
whether on the stocks or launched, which are used or are capable of being or are intend
ed to be used as a means of transportation on water.
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140) Z. Oya Ozcayir, Port State Control (Ist edn, LLP 2001), p.64 ; George C.Kasoulides, Port State
Control and Jurisdiction: Evolution of the Port State Regime (1st edn, MartinuNijhoff Publis
hers 1993), p.63.
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