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Abstract

The invention and use of Maritime Autonomous Surface Ships (MASS) are gradually
becoming common. According to The Danish Maritime Authority, autonomous ships are
the general term for ships capable of advancing through automated operations. They are
ships capable of autonomous operation at sea, free of crew, and equipped with artificial
intelligence systems that take on the tasks of the human crew. The global regulatory body
for international shipping defines autonomous ships as “a ship that can varying degrees
operate independently of human interaction or ships capable of decision-making.” Unlike
conventional ships, autonomous ships have many advantages. These include environmental
benefits from fuel availability, enhanced safety, increased efficiency and cost, and improved

infrastructure. Most accidents are caused by human error, causing increased pollution,
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destruction of aquatic animals and their habitats, and significant loss of revenue. Accidents
also result in a huge loss of life. Proof of this is that most maritime accidents are usually
associated with human error. Between 75% and 96% of maritime accidents from 1912 to
2012 were directly or indirectly caused by human error. In addition to reducing human
error, autonomous shipping is expected to reduce the cost of operations, achieve practical
utilization, efficient use of intelligence, and increase fuel efficiency. Statistics show the
imminent benefits of autonomous shipping in the maritime industry. However, there
are many safeties legal concerns raised around autonomous vessels. This study discusses
a general framework for supporting navigation in autonomous vessels. In addition, the
study illustrates the legal challenges facing this type of vessel which include various marine

technologies to achieve the required level of autonomy for the oceans.

key Words: Self-driving ships, legal personality, international conventions, legal challenges.
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United Kingdom Merchant Shipping Act 1995, Section 313.
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19The Code Of Law Of The United States §3

U”The Maritime Code Of The Peoples Republic Of China, Article 3, Para 1,
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“'’Niigerian Merchant Shipping Act 1995, Section 361.
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m’Hooydonk (2014), P406 . with Reference To J Kraska The Law Of Unmanned Naval Systems In War And Peace (The
Journal Of Ocean Technology 44, 2010), Pages 51-53
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')Oda Loe Fastvold, Legal Challenges For Unmanned Ships In International Law Of The Sea, Faculty Of Law,

Jsasdl Oldhie JLSi dodis dog bl (Sl O3l 3 ddidod dulyd 3ol 4515 Haud) il pladl (euwldl] Oy (,yw‘”’
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@ The Concept Of Unmanned Vessels Was Conceived In The Early 1970s. In 1973, In His Book Ships And Shipping Of

Tomorrow, Rolf SchOnknecht Described The Ships Of The Future Where A Captain Would Be Able To Perform His

Duties In An Office Building Somewhere Onshore, While The Ship Would Navigate Itself With Onboard Computers.

See Andrews, Crispin, Robot Ships And Unmanned Autonomous Boats, (2016), https://Eandt.Theiet.Org/Content/

Articles/2016/09/Robot-Ships/

@ Remote Controlled Unmanned Ships “Ships Dronelgls ,5Y jasdl 3lag

Lol Sluhyll dere A lexall & Dl Dylie ddilod dulys a5 Obasall 3Ll 4315 paull qdl) sl @l daza 5™

N oo VoV ewnd Wlsludl dous dsels - $edsd] S (dolaidYlg
@9 A MASS Has Been defined as “A Ship Which, To A Varying Degree, Can Operate Independent Of Human Interaction”
) Tae-Eun Kim, Lokukaluge Prasad Perera, Magne-Petter Sollid , Bjorn-Morten Batalden, Opcit, P. 143.
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Shipping.Aspx.
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'D. Polemis, E.E. Darousos, M. Boviatsis, A Theoretical Analysis Of Contemporary Vessel Navigational Systems:
Assessing The Future Role Of The Human Element For Unmanned Vessels, Volume 16 Number 4 December 2022, Doi:
10.12716/1001.16.04.05, The International Journal On Marine Navigation And Safety Of Sea Transportation, P. 640.

) Tae-Eun Kim, Lokukaluge Prasad Perera, Magne-Petter Sollid , Bjorn-Morten Batalden, Opcit, P. 144.
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®Rothblum, A.M., Wheal, D., Withington, S., Shappell, S. A., Wiegmann, D. A., Boehm, W., And Chaderjian, M., (2002),,
“Key To Successful Incident Inquiry” In Proc. 2nd Int. Workshop Human Factors Offshore Oper., P. 1-6.
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'Lokukaluge P. Perera, Autonomous Ship Navigation Under Deep Learning And The Challenges In Colregs, Proceedings
Of The 37 Th International Conference On Ocean, Offshore And Arctic Engineering Omae2018 June 17-22, 2018, Madrid,
Spain, P.5.

“”The Nordic Ferry Case.

“Damilola Osinuga, Lim, Unmanned Ships: Coping In The Murky Waters Of Traditional Maritime Law, Udk 629.5:347.79
656.61:347.79 Doi 10.21857/Y26kec4qd9 Review Article Received: 13/1/2020 Accepted For Print: 23/9/2020, P.93.94.
“The Only Reference To The Master In The Convention Refers To The Cases Of Render Assistance By This To The Other
Vessel, Her Crew And Her Passengers So Far As He Can Do So Without Serious Danger To His Vessel, Her Crew And
Her Passengers (Art. 8).
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“mLokukaluge P. Perera, Opcit, P.7.
“International Convention On The Establishment Of An International Fund For Compensation For Oil Pollution
Damage, 1992 And The Protocol Of 2003 To The International Convention. The 1992 Convention Governs The Liability
Of Shipowners For Oil Pollution Damage By Laying Down The Principle Of Strict Liability For Shipowners And Creating
A System Of Compulsory Liability Insurance. The Shipowner Is Normally Entitled To Limit His Liability To An Amount
Which Is Linked To The Tonnage Of His Ship.

“”Additionally, From The First Moment The Liable Party Is Identified, That Is, Who Will Have To Proceed To The
Compensation Of The Damages Caused: The Registered Shipowner Of The Ship At The Time Of The Event (Or, In The
Absence Of Registration, The Person Or Persons Owning The Ship). Identification That Has The Aim To Facilitate To The
Injured Parties To Exercise The Corresponding Claims Against An Owner That Can Be Easily Located. E.Van Hooydonk,
The Law Of Unmanned Merchant Shipping - An Exploration, In Jiml Vol. 20, 2014, P.419.

“YNor The Fund Convention 1992 Neither Its Protocol Of 2003, The Bunkers Convention 2001 Or HNS Do Not Appears
To Be Likewise Unaffected. Moreover, The Observations Regarding CLC 1992 Appear To Be Applicable In Respect Of The
HNS Convention (See Art 7.5(A)(B)). Although The Bunkers Convention Does Not Adopt The Channeling Approach
Also Appears To Be Capable Of Surviving Unscathed In The Era Of Unmanned Merchant Ships.

“The Yara Birkeland Will Be The World’s First Fully Electric And Autonomous Container Ship, With Zero Emissions.
Kongsberg Is Responsible For The Development And Delivery Of All Key Enabling Technologies, Including The Sensors
And Integration Required For Remote And Autonomous Ship Operations, In addition To The Electric Drive, Battery, and
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Propulsion Control Systems. Damilola Osinuga, LIm, Opcit, P.78.

“Tuan Pablo Rodriguez Delgado, The Legal Challenges Of Unmanned Ships In The Private Maritime Law: What Laws
Would You Change? Nul 5, Port, Maritime And Transport Law Between Legacies Of The Past And Modernization, P.515.
“9 According To (10 World’s Biggest Container Ships In 2017).

“’D, Polemis, E.F. Darousos, M. Boviatsis, A Theoretical Analysis Of Contemporary Vessel Navigational Systems:
Assessing The Future Role Of The Human Element For Unmanned Vessels, Volume 16 Number 4 December 2022, Doi:
10.12716/1001.16.04.05, The International Journal On Marine Navigation And Safety Of Sea Transportation, Journal
Homepage: www.Elsevier.com/Locate/Cstp, P.338

“Vartdal, Bjern Johan; Skjong, Rolf; Lera St. Clair, Asun, Group Technology And Research Position Paper 2018, Remote
Controlled And Autonomous Ships In The Maritime Industry (Dnv Gl, 2018).

(49,

'Art 98 Montego Bay Convention.
GO(Art. 10.1 Salvage).
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©Y Although It Is Quite Conceivable That The Shore - Based Vessel Operator Might Be Given The Authority To Conclude

A Salvage Contract, And It is Evident That He Must Cooperate With The Salvage Operation, Some Authors Have Put On

Doubt If Receiving A Share In The Salvage Fee Seems Excessive

GD(Art 15.2 Salvage).

©J(Art. 16 Salvage). The Rules Governing The Salvage Of Persons Will Lose Practical Relevance As Fewer And Fewer

People Go To Sea.

©9(Art. 8.2 Salvage).

®uan Pablo, Rodriguez Delgado, The Legal Challenges Of Unmanned Ships In The Private Maritime Law: What Laws Would

You Change? Nul 5, 2018, Port, Maritime And Transport Law Between Legacies Of The Past And Modernization, P.516.

Damilola Osinuga, LIm, Opcit, P. 81.
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'The International Convention For The Unification Of Certain Rules Of Law Relating To Bills Of Lading.
9 Article 4(2) Of The Hague Rules.
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“PRodriguez-Delgado, Juan Pablo, The Legal Challenges Of Unmanned Ships In The Private Maritime Law: What Laws
Would You Change?, (2018) Ssrn Electronic Journal.

““Damilola Osinuga, Llm, Unmanned Ships: Coping In The Murky Waters Of Traditional Maritime Law, Udk 629.5:347.79
656.61:347.79 Doi 10.21857/Y26kec4qd9 Review Article Received: 13/1/2020 Accepted For Print: 23/9/2020, P.96.
“Rolls-Royce, Autonomous Ships The Next Step (Report, 2016) Hittps://Www.Rolls-Royce.Com/~/Media/Files/R/
Rollsroyce/Documents/%20customers/Marine/Ship-Intel/Rr-Ship-Intel- Aawa-8pg.Pdf
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'Grant Hunter, ‘First Ever Standard Contract For Autonomous Ship Underway, Bimco (Web Page, 2020) Https://Www.

(63

Bimco.Org/News/Contracts- And-Clauses/20201106-First-Ever-Standard-Contract-For- Autonomous-Ship-Operation-
Underway

““Dr Lok Kan So, Dr Poomintr Sooksripaisarnkit, Seaworthiness And Autonomous Ships: Legal Implications In The 21st
Century, (2021) 35 Anz Mar Lj, P.25.

“'Wiestaw Wasilewski, Katarzyna Wolak, Magdalena Zara$, Autonomous Shipping. The Future Of The Maritime Industry?,
Issn 1506-2635, E-Issn 2658-1817 2021, 51(3), 1 Doi: 10.25944/Znmwse.2021.03.155163, P.156.

““Which Consortium Consists Of Eight Partners From Scientific And Industrial Backgrounds Located In Germany,
Norway, 6 Sweden, Iceland And Ireland. While The Research Partners Dealt With The Technical, Legal And Business
Aspects Of The Project, The Industry Partners Represented Different Business Areas Of The Ship Supplier Market And

Linked Munin To Current Demands Of The Market.
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'Munin’s Concept Of Autonomous Ships Was Similar With European Waterborne Technology Platform’s One, Which
Stated: “Next Generation Modular Control Systems And Communications Technology (That) Will Enable Wireless
Monitoring And Control Functions Both On And Off Board. These Will Include Advanced Decision Support Systems To
Provide A Capability To Operate Ships Remotely Under Semi Or Fully Autonomous Control”.

“Tommi Aro, Lauri Heiskari, Challenges Of Unmanned Vessels, Degree Programme In Maritime Studies, Turku

Specialization: Master Mariner, 2017, P. 6.

“'Different Domains (Aerospace, Automotive, Farming, Health, Maritime And Railway)

“Such As, Renault, Toyota, Ibm, Siemens, Navtor, Airbus...).

VX, Navtor Takes Maritime Lead For Eu Autonomous Vessel Project, Http://Www.Transportresearch.Info/News/Navtor-

Takes-Maritime-Lead-Eu-Autonomous-Vessel-Project (2023 ()l 18 g8ga)l §;b) Ce3)
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'Pol Deketelaere, The Legal Challenges Of Unmanned Vessels, Master Of Science In Maritime Science Master Dissertation,
Academic Year 2016 — 2017, University Gent, Submitted In Partial Fulfillment Of The Requirements For The Degree Of:

(72

Master Of Science In Maritime Science, P.12.
“The Finnish Funding Agency For Technology And Innovation.

7 Tampere University Of Technology; Abo Akademi University; Aalto University; University Of Turku.
it Technical Research Centre Of Finland Ltd.

““Rolls-Royce; The Classification Society Dnv Gl; The Mobile Satellite Company Inmarsat; Ship Design Company
Deltamarin; Naval Software Company Napa; Wireless Connectivity Company Brighthouse Intelligence; Ferry Company
Finferries; And Shipping Company Esl Shipping.

"Wiestaw Wasilewski, Katarzyna Wolak, Magdalena Zaraé, Opcit, P.157.
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'Pol Deketelaere, The Legal Challenges Of Unmanned Vessels, Master Of Science In Maritime Science Master Dissertation,

Academic Year 2016 - 2017, P.19.

®The Ultimate Goal Of The Project Was To Have One Unmanned Vessel Sailing In Flanders As A Real Test.
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International Law, ISSN: 0090-8320 (Print) 1521-0642 (Online) Journal Homepage: Https://Www.Tandfonline.Com/Loi/
UodI20, P.20.
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“Eslam Abdelghany E. Mohamed, Legal Challenges Within the Framework of International Maritime Conventions

Pertaining to Autonomous Ships, AIN Journal - January 2025, DOI NO. https://doi.org/10.59660/49137 Received
02/06/2024, Revised 11/07/2024, Acceptance 10/08/2024, Available online 01/01/2025, p.92-93.
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Maritime autonomous surface ships

Inter-Governmental Maritime Consultative Organization
Norwegian Forum for Autonomous Ships

The International Maritime Organization

The Shore-Based Control

The Baltic and International Maritime Council

Artificial intelligence

The Maritime Unmanned Navigation through Intelligence in Networks
The Comite Maritime International

Remote-controlled and Autonomous Vessels for European and National waters
Officer of the watch

Hazardous and Noxious Substances

The International Convention for Safety of Life at Sea

The United Nations Conventions on the Law of the Sea

The International Convention for the Safety of Life at Sea
International Regulations for Preventing Collisions at Sea

Electronic chart display and information system

Automatic radar plotting aid

Integrated bridge system

Human-in-the-loop (HITL)

UN Law of the Sea Convention

The Convention for the Suppression of Unlawful Acts against the Safety of Maritime

Navigation SUA Convention
Contrel Center Shore

Marine Environment Protection Committee



