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ABSTRACT
The thirdNaval Engineering andShipControl special editionof the Journal ofMarine Engineering andTechnol-
ogy aims to present cutting-edge research on naval engineering and ship control, aswas presented during the
International Naval Engineering Conference and Exhibition (INEC) and the International Ship Control Systems
Symposium (iSCSS), held together in Delft in 2022.
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1. Introduction

The third Naval Engineering and Ship Control special edition of
the Journal of Marine Engineering and Technology aims to present
cutting-edge research on naval engineering and ship control, as was
presented during the International Naval Engineering Conference
and Exhibition (INEC) and the international Ship Control Systems
Symposium (iSCSS), held together in Delft in 2022.

This special issue illustrates the three challenges that we are fac-
ing in the maritime domain. First of all, we need to ensure that our
ships aremore interconnected to increase our effectiveness.However,
this increasingly leads to new cybersecurity and safety challenges
that need to be addressed. Both the issues of cybersecurity and safe
navigation are addressed in this special issue.

Second, the maritime domain needs to contribute to the energy
transition. Alternative fuels such as hydrogen, which can be taken
onboard in different forms, will play a crucial role in this transition.
For naval platforms, maintaining endurance for extended forward
presence is a key issue that drives fuel choice. Therefore, increasing
power system efficiency and developing effective and efficient elec-
trical power systems is key in maintaining and improving continued
power for worldwide naval and maritime operations. The future DC
electrical power system, which can deliver this effective and efficient
power supply has to be able to deal with two specific aspects of naval
vessels: highly dynamic loads to increasingly electriuc sensor and
wepon systems and system resilience. The development of methods
to evaluate and test system architecture and control through simu-
lations, hardware-in-the-loop and e;ectrical testbeds is coverend in
this issue.

The final challenge for the maritime domain is the reduced avail-
ability of ship staff and the need to reduce the amount of peo-
ple sent in harm’s way for naval operations. We therefore need
to develop techniology to reduce our crews and operate partly or
completely anonymous. Both the development of methods to dock
autonomously with an underactuated vessel and methods to detect
and avoid obstacles with robust path planning are addressed. Ulti-
mately this will lead to the application of ship control and naval

CONTACT M. Martelli michele.martelli@unige.it Department of Naval Architecture, Electric, Electronic and Telecommunication Engineering, University of
Genova, Via Montallegro 1, 16145 Genova, Italy

engineering for safe and secure maritime operations, with a reduced
impact on our planet.

2. Topics in this special issue

2.1. Cybersecurity and digital systems

Longo et al. (2023) investigated an approach capable of hijacking
a state-of-the-art collision avoidance algorithm by feeding it with
rogue data. The effects of such a cyber-attack are shown on three
different COLREG scenarios: head-on, crossing, and overtaking.
The study additionally highlights the susceptibility of forthcoming
navigation systems to security breaches.

Palbar Misas et al. (2023) engaged with navigators to evaluate the
effect of increasing automation levels on safe navigation during sys-
tem failures, for example caused by cyber attacks. This was done
using tabletops, questionnaires and full bridge simulator exercises.
Through this engagement, authors found that future navigators will
need specific training to be equipped with new skills to improve their
interaction with digital systems.

2.2. Alternative fuels, energymanagement and future energy
challanges

Van Rheenen et al. (2023) studied how Green hydrogen combined
with PEM fuel cell systems could be a viable option to meet the
demand for alternative maritime fuels. Fifteen hydrogen carriers
have been presented based on their maritime performance charac-
teristics to determine their suitability for shipboard use.

Voth et al. (2024) proposes an outlook on the future challenge
in modernising naval platforms to reduce energy consumption,
increase endurance, enhance operational flexibility, and support for-
ward presence.

Tschritter et al. (2024) present the results obtained using a
medium voltage (MV) AC/DC testbed to examine predictive
high ramp rate (PHRR) and advanced load shed (ALS) control
algorithms.

© 2024 Institute of Marine Engineering, Science & Technology
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2.3. Autonomous ships

Bas de Kruif (2023) proposed a methodology to automatically
approach a dock with an underactuated vessel. It comprises both the
design of a time-dependent trajectory and the motion controller.

Garofano et al. (2023) investigated autonomous vessel obstacle
avoidance using advanced techniques within the Guidance, Navi-
gation, and Control (GNC) framework: a mixed integer linear pro-
gramming (MILP) – basedGuidance system for robust path planning
and a multi-modal neural network for perception.

3. An Outlook on future development

Looking forward to further progress, we expect that future research
activities will be devoted to leading the digital and green transi-
tions. In particular, the paradigm of Industry 5.0 will also be applied
to a sustainable, human-centric and resilient maritime commu-
nity. These three keywords applied to the maritime sector could be
detailed in the following research areas:
Sustainable

• DCMicrogrids
• Hybrid power systems
• Energy Storage
• Energy management
• Alternative fuels
• Novel power sources
• Energy efficiency
• Data exploration
• Cost Reduction
• Transient loads

Human centric

• Extended reality
• Digital training
• Decision support
• Level of autonomy
• Explainable AI
• FAIR Data
• Cooperative systems
• Human machine Balance
• Autonomous navigation

Resilient

• Network complexity
• Reliability and Availability
• Cyber security
• Connectivity
• Continuity of power
• Obsolescence
• Fault protection

• Predictable interaction
• Data fusion
• Fault tolerance
• Power quality
• Pulsed power loads
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