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A. Develop detailed guidelines 
and conditions for MASS trials 

in port  

B. Establish common 
terminology, form and 

standards for communication, 
ship reporting and data 

exchange to enhance inter-
operability of systems across 

different ports. 

C. Facilitate port-to-port MASS 
trials 

Objectives of MASSPorts



A. Develop detailed guidelines and
conditions for MASS trials in port

• MASSPorts should endeavour to agree on conditions for MASS trials within their ports, which are in line 
with IMO’s interim guidelines for MASS trials: 

▪ To develop best practices for MASS trials with particular focus on autonomy, communication 
technologies and connectivity ; 

▪ To define the scope for application of mandatory IMO instruments in ensuring that the intent is met; 
▪ To develop risk mitigating measures and emergency plans for MASS operations in port pertaining to 

communications, reporting, manning, cyber risk, port infrastructure etc.; and,  
▪ To determine the extent to which MASS vessels of varying degrees of autonomy should and could 

interact with each other and with manned vessels, during trials in port.  
▪ To define the functions and infrastructure of ports required to support MASS trials of varying 

functions and degrees of autonomy.

• For a start, MASS trials and developments could begin in inland ports, with an aim to adopt the guidelines 
developed for ocean-going MASS operation. The network should keep these detailed guidelines and 
conditions under review, with the aim of amending them in view of the experience gained with their 
application in trials. To further support the IMO’s efforts on the regulatory scoping exercise for use of 
MASS, MASSPorts should also share their findings and progress at IMO, when appropriate.



B. Establish common terminology, form
and standards for communication, ship
reporting and data exchange to
enhance inter-operability of systems
across different ports.

• MASSPorts should aim to establish common terminology, form and standards for communication, ship 
reporting, data exchange and data governance,  where appropriate, between MASS and various 
stakeholders in port (authorities, terminal operators, port service providers etc.). The use of common 
terminology, form and standards would enable integration of existing information digitally to further 
encourage MASS technology development. Enhanced inter-operability of various systems would allow 
international ports to be more accessible to MASS, especially since the vessel need not apply yet another 
set of standards or use unique communication systems/equipment when operating within different ports 
around the world. 

• When appropriate, these benchmarks for port systems, could then be taken to other international 
platforms such as the IMO and the International Association of Marine Aids to Navigation and Lighthouse 
Authorities (IALA) to influence discussions on performance standards of the system/equipment, including 
the type of mandatory infrastructure onboard vessels. 



C. Facilitate Port-to-Port MASS Trials

• When opportune, the MASSPorts should seek to facilitate port-to-port MASS trials, with the objective of 
validating the proposed conditions for MASS trials in ports and to test the inter-operability of port-
based systems. The trials should consider the shore-based infrastructure required to support MASS test-
beds to ensure reliable communication and data exchange between MASS-and-port, and between port-
to-port.   These trials will best emulate the international nature of shipping, and allow the network to 
identify and address additional challenges with regard to operation of MASS at various ports. 

• Results of these port-to-port MASS trials should also be well documented, evaluated and shared at IMO 
and IALA when appropriate , for the purposes supporting work on the development of MASS- related 
regulations. 



Mapping Exercise - Concept 
of Operations (CONOPS) for 

MASS in Ports

• To elucidate the process and
forms of interactions (eg.
digital/VHF etc.) required of
MASS in each port, compare
processes and identify areas
that may require ports to
address together

Guidelines For MASS Trials 
In Ports And Inland Waters

• To propose guidelines and best
practices for MASS trials in
ports and inland waters, for
adoption by MASSPorts
members.

Study on VTS - Types of VHF 
Communications

• To understand the time used for
the different services delivered
over VHF and develop a
roadmap towards more silent
interaction

Projects under MASSPorts



MASS Trials in Singapore



MASS Pilot Projects – Harbour Tugs

Smart Maritime 
Autonomous Vessel
with ST Engineering Marine, POSH, 

ABS, M1, MPA

IntelliTug
with Wartsila, PSA Marine, Lloyd’s 

Register, TCOMS, MPA

Project MINERVA
with Keppel, ABB, ABS, TCOMS, MPA



IntelliTug

• Supervised autonomous control with 

on-board Master

• Autonomous navigation with 

optimised passage planning

• Real-time collision detection and 

collision avoidance

On-board Tug Master monitoring on-board console for how the
smart navigation system manoeuvres the harbour tug during
sea trials

*Picture provided by Wartsila and PSA Marine

Wartsila, PSA Marine, Lloyd’s Register, TCOMS, MPA



Smart Maritime Autonomous Vessel

• Shore command centre capable of:

• Remote control

• Health monitoring of shipboard 

systems

• Autonomous waypoint navigation

• Real-time collision detection and 

collision avoidance

Set-up of shore command centre

*Picture provided by ST Engineering Marine

ST Engineering Marine, POSH, ABS, M1, MPA



Project MINERVA

• Shore command centre capable of:

• Remote control

• Monitoring of vessel’s engine 

and thruster

Set-up of shore command centre

*Picture provided by Keppel Offshore and Marine

Keppel, ABB, ABS, TCOMS, MPA



What Comes Next
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Singapore: Future Ready Port for MASS operations



Thank You


