<]
TUDelft

Delft University of Technology

Naval engineering and ship control special edition editorial

Geertsma, R. D.

DOI
10.1080/20464177.2023.2199547

Publication date
2023

Document Version
Final published version

Published in
Journal of Marine Engineering and Technology

Citation (APA)
Geertsma, R. D. (2023). Naval engineering and ship control special edition editorial. Journal of Marine
Engineering and Technology, 22(2), i-ii. https://doi.org/10.1080/20464177.2023.2199547

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.


https://doi.org/10.1080/20464177.2023.2199547
https://doi.org/10.1080/20464177.2023.2199547

Green Open Access added to TU Delft Institutional Repository

'You share, we take care!’ - Taverne project

https://www.openaccess.nl/en/you-share-we-take-care

Otherwise as indicated in the copyright section: the publisher
is the copyright holder of this work and the author uses the
Dutch legislation to make this work public.



Taylor & Francis
Taylor & Francis Group

Journal off

MARINE ENGINEERING
GY

Journal of Marine Engineering & Technology

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/tmar20

Naval engineering and ship control special edition
editorial

R. D. Geertsma

To cite this article: R. D. Geertsma (2023) Naval engineering and ship control
special edition editorial, Journal of Marine Engineering & Technology, 22:2, i-ii, DOI:
10.1080/20464177.2023.2199547

To link to this article: https://doi.org/10.1080/20464177.2023.2199547

@ Published online: 18 Apr 2023.

\]
Cl/ Submit your article to this journal &

||I| Article views: 564

A
h View related articles &'

View Crossmark data &'

CrossMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=tmar20


https://www.tandfonline.com/action/journalInformation?journalCode=tmar20
https://www.tandfonline.com/loi/tmar20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/20464177.2023.2199547
https://doi.org/10.1080/20464177.2023.2199547
https://www.tandfonline.com/action/authorSubmission?journalCode=tmar20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=tmar20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/20464177.2023.2199547
https://www.tandfonline.com/doi/mlt/10.1080/20464177.2023.2199547
http://crossmark.crossref.org/dialog/?doi=10.1080/20464177.2023.2199547&domain=pdf&date_stamp=2023-04-18
http://crossmark.crossref.org/dialog/?doi=10.1080/20464177.2023.2199547&domain=pdf&date_stamp=2023-04-18

JOURNAL OF MARINE ENGINEERING & TECHNOLOGY
2023, VOL. 22, NO. 2, i-ii
https://doi.org/10.1080/20464177.2023.2199547

Taylor & Francis
Taylor & Francis Group

EDITORIAL

W) Check for updates ‘

Naval engineering and ship control special edition editorial

1. Introduction

During the International Naval Engineering Conference and Exhi-
bition (INEC) 2020, the state-of-the-art of international naval engi-
neering was presented with the theme ‘integrating disruptive tech-
nologies’. In parallel, the international Ship Control Systems Sym-
posium (iSCSS) presented the developments in ship control systems
under the heading ‘surfing the digital revolution’. These two confer-
ences were held alongside each other online from 6 to 8 October 2020
and this special edition includes the best scientific research that was
presented during these IMarEST learned society events, as a second
edition after the successful first Naval Engineering and Ship Con-
trol special edition (Geertsma 2020). The two themes of this special
edition on naval engineering and ship control are:

e The safety and efficiency of automated and autonomous manoeu-
vring and its required steps in automation and data fusion
(Damerius et al. 2023; Liu et al. 2023; Chan et al. 2023);

e The influence of operator decisions, automation systems and the
design of hybrid propulsion and hybrid power systems on the
energy efficiency and emissions of ships (Damerius et al. 2023;
Vasilikis et al. 2023).

2. Background

Shipping is utilising increasing levels of automation with the ulti-
mate aim of autonomous navigation (Zaccone and Martelli 2019).
Autonomous navigation first requires sufficient levels of situational
awareness through a combination of sensors (Liu et al. 2022) and
accurate position estimation (Liu et al. 2023), and subsequently
demands collision avoidance and path planning algorithms that
ensure safe navigation (Oztiirk et al. 2022). This could be consid-
ered from a collaborative approach in which vessels are aware of other
ship’s planned route and intentions (Solner et al. 2022). Alternatively,
autonomous algorithms need to respond based on the situational
awareness built up by the fusion of multiple sensors and infor-
mation sources (Liu et al. 2023). However, the path towards fully
autonomous navigation requires a gradual approach with increas-
ing levels of human-machine interaction, with increasing levels of
automation and intelligence (Damerius et al. 2023; Chan et al. 2023),
while safety needs to be ensured at all times (Veitch and Andreas
Alsos 2022; Huang et al. 2020; Zheng et al. 2017).

Alongside autonomy and automation, the second key theme for
the maritime sector is the need to reduce the global warming impact
and other hazardous emissions of ship operations. The emissions of
ships can be reduced by changing its operation (Barreiro et al. 2022;
Hoang et al. 2022), by changing its design (Geertsma et al. 2017)
and by changing its fuels and power sources (van Biert et al. 2016).
Advanced path planning and weather routeing algorithms can sup-
port increasing efficiency of the operation, thus reducing emissions
(Zaccone et al. 2018; Zaccone and Figari 2017; Perera and Soares
2017). In order to evaluate the impact of automated or advisory
algorithms and operator decisions, the evaluation of ship energy effi-
ciency is crucially important (Barreiro et al. 2022). This is equally
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important when evaluating alternative designs, power sources and
energy management strategies (Geertsma et al. 2017; van Biert et al.
2016; Xie et al. 2022). Therefore further development of techniques
for ship energy systems evaluation is required.

3. Research in this special issue

3.1. Safety and efficiency of automated and autonomous
manoeuvring

Safety and efficiency of ship manoeuvring can be enhanced by
automation and ultimately by well design autonomous algorithms
and systems (Veitch and Andreas Alsos 2022; Zaccone et al. 2018).
Damerius et al. (2023) present a gradual approach from the current
level of automation of navigation, via increasingly advanced advi-
sory systems towards, ultimately, autonomous navigation, extending
Schubert et al. (2020b). The work demonstrates the development of
an advanced manoeuvre plan for ship navigation in port and during
berthing and presents an analysis of manual assisted and automatic
berthing manoeuvres. Trials in the simulator and with the research
vessel DENEB clearly demonstrate that significant energy reductions
can be achieved by the proposed manoeuvre plans and automated
manoeuvring.

Path planning algorithms require accurate position estimation.
Liu et al. (2023) propose to use a novel Unscented Kalman Filter
(UKEF) algorithm to accurately estimate the position based on data
from three sensors: an Inertial Measurment Unit (IMU), a Global
Positioning System (GPS) and an electronic compass. This algorithm
uses the knowledge on the dynamic behaviour of the vessel using a
full non-linear dynamic model of a ship before applying the UKF
algorithm presented in Liu et al. (2020). Evaluation of the algorithm
with a system measurement model demonstrated that the acquired
position during navigation with the UKF-based approach closely cor-
related with the actual position, and improved upon data from the
Sensors.

Chan et al. (2023) evaluate the safety of navigation due to the
reliance on automated bridge systems in an extension to the work
presented in Schubert et al. (2020a). They assess the response of
navigational officers to faults in modern bridge systems using a
navigational simulator with a novel Event Tree Analysis method.
The work demonstrates that sufficient training and sufficient lev-
els of clear alarms are required to ensure faults are identified by the
navigational errors before accidents are likely to occur. Further devel-
opment of increased automation, more advanced advisory systems
and, ultimately, partially autonomous navigation requires thorough
evaluation of human-machine interaction, in order to ensure safe
navigation.

3.2. Energy efficiency

To reduce the global warming impact due to CO; emissions and the
impact of other hazardous emissions, evaluation of energy efficiency
of ships is crucial. Vasilikis et al. (2023) present a novel method-
ology to evaluate the energy efficiency of ships using data from a
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state-of-the-art integrated platform management system as an exten-
sion to the work presented during the International Naval Engi-
neering Conference (Vasilikis 2020). This addresses shortcoming of
current methods to evaluate energy efficiency using indicators such
as the Energy Efficiency Design Index (EEDI) of newbuild vessels,
which just considers one operating point and the annual operational
carbon intensity indicator (CII), which is only applicable if the ship’s
operation is consistent over the years. The analysis clearly demon-
strates how ship data can be used to provide feedback to the operator
for planning ship speeds during a transit and to indicate potential
design improvements, in order to reduce part load losses, in partic-
ular due to gearbox losses and part load operation of electric motors
and power sources. In conclusion, the continuing advance of data
logging and analysis is a key enabler for continuing reduction of
energy use in ships and thus the reduction of their environmental
impact.

Acknowledgements

The guest editor would first like to thank the authors for sharing their research,
both during the INEC and iSCSS conferences and subsequently in the Journal
of Marine Engineering and Technology (JMET) with a significant extension of
their research. Equally important has been the constructive contribution of all
reviewers, which has really helped increase the quality of the research published
in this naval engineering and ship control special edition, so extensive gratitude
also goes to the reviewers. Finally, the JMET editorial team would like to thank
the Taylor and Francis team for their support in the production of this special
issue.

References

Barreiro J, Zaragoza S, Diaz-Casas V. 2022. Review of ship energy efficiency. Ocean
Eng. 257. doi:10.1016/j.0ceaneng.2022.111594.

Chan JP, Pazouki K, Norman RA. 2023. An experimental study into the fault
recognition of onboard systems by navigational officers. ] Mar Eng Technol.
22:101-110. doi:10.1080/20464177.2022.2143312.

Damerius R, Schubert AU, Rethfeldt C, Finger G, Fischer S, Milbradt G, Kurowski
M, Gluch M, Jeinsch T. 2023. Consumption-reduced manual and auto-
matic manoeuvring with conventional vessels. ] Mar Eng Technol. 22:55-66.
doi:10.1080/20464177.2022.2154666.

Geertsma RD. 2020. Naval engineering and ship control special edition editorial.
J Mar Eng Technol. 19:1-4. doi:10.1080/20464177.2019.1704974.

Geertsma RD, Negenborn RR, Visser K, Hopman JJ. 2017. Design and con-
trol of hybrid power and propulsion systems for smart ships: a review of
developments. Appl Energy. 194:30-54. doi:10.1016/j.apenergy.2017.02.060.

Hoang AT, Foley AM, Nizeti¢ S, Pham VV, Nguyen XP. 2022. Energy-related
approach for reduction of CO;, emissions: a critical strategy on the port-to-ship
pathway. J Cleaner Prod. 355:131772. doi:10.1016/j.jclepro.2022.131772.

Huang Y, Chen L, Chen P, Negenborn RR, van Gelder PHAJM. 2020.
Ship collision avoidance methods: state-of-the-art. Saf Sci. 121:451-473.
doi:10.1016/j.55¢i.2019.09.018.

Liu C, Chu X, Wu W, Li S, He Z, Zheng M, Li Z, Zhou H. 2022. Human- machine
cooperation research for navigation of maritime autonomous surface ships:
a review and consideration. Ocean Eng. 246. doi:10.1016/j.0oceaneng.2022.
110555.

Liu W, Liu Y, Bucknall R. 2023. Filtering based multi-sensor data fusion algorithm
for a reliable unmanned surface vehicle navigation. ] Mar Eng Technol.
22:67-83. doi:10.1080/20464177.2022.2031558.

Liu W, Liu Y, Song R, Bucknall R. 2020. Towards intelligent navigation in future
autonomous surface vessels: developments, challenges and strategies. Conf
Proc INEC. doi:10.24868/issn.2515-818X.2020.052.

Oztiirk U, Akdag M, Ayabakan T. 2022. A review of path planning algorithms in
maritime autonomous surface ships: navigation safety perspective. Ocean Eng.
251. doi:10.1016/j.0ceaneng.2022.111010.

Perera LP, Soares CG. 2017. Weather routing and safe ship handling in the
future of shipping. Ocean Eng. 130:684-695. doi:10.1016/j.0ceaneng.2016.
09.007.

Schubert AU, Damerius R, Finger G, Fischer S, Milbradt G, Kurowski
M, Gluch M, Jeinsch T. 2020a. Consumption optimised manoeuvring
method for ship automation. Conf Proc iSCSS. doi:10.24868/issn.2631-8741.
2020.001.

Schubert AU, Damerius R, Finger G, Fischer S, Milbradt G, Kurowski M, Gluch
M, Jeinsch T. 2020b. Consumption optimised manoeuvring method for ship
automation. Conf Proc iSCSS. 7741. doi:10.24868/issn.2631-8741.2020.001.

Solner P, Johansen TA, Akdag M. 2022. Collaborative collision avoidance for
maritime autonomous surface ships: a review. Ocean Eng. 250. doi:10.1016/
j.oceaneng.2022.110920.

van Biert L, Godjevac M, Visser K, Aravind PV. 2016. A review of fuel
cell systems for maritime applications. J Power Sources. 327:345-364.
doi:10.1016/j.jpowsour.2016.07.007.

Vasilikis N. 2020. Operational data-driven energy efficiency and effectiveness
assessment of a hybrid propulsion equipped naval vessel. Conf Proc INEC.
do0i:10.24868/issn.2515-818X.2020.066.

Vasilikis NI, Geertsma RD, Visser K. 2023. Operational data-driven energy perfor-
mance assessment of ships: the case study of a naval vessel with hybrid propul-
sion. ] Mar Eng Technol. 22:84-100. doi:10.1080/20464177.2022.2058690.

Veitch E, Andreas Alsos O. 2022. A systematic review of human-ai interaction in
autonomous ship systems. Saf Sci. 152. doi:10.1016/j.ss¢i.2022.105778.

Xie P, Guerrero JM, Tan S, Bazmohammadi N, Vasquez JC, Mehrzadi
M, Al-Turki Y. 2022. Optimization-based power and energy manage-
ment system in shipboard microgrid: a review. IEEE Syst J. 16:578-590.
doi:10.1109/JSYST.2020.3047673.

Zaccone R, Figari M. 2017. Energy efficient ship voyage planning by 3d dynamic
programming. ] Ocean Technol. 12(4):49-71.

Zaccone R, Martelli M. 2019. A collision avoidance algorithm for ship guidance
applications. ] Mar Eng Technol. doi:10.1080/20464177.2019.1685836.

Zaccone R, Ottaviani E, Figari M, Altosole M. 2018. Ship voyage optimization for
safe and energy-efficient navigation:a dynamic programming approach. Ocean
Eng. 153:215-224. doi:10.1016/j.0ceaneng.2018.01.100.

Zheng H, Negenborn RR, Lodewijks G. 2017. Closed-loop scheduling of water-
borne AGVs for energy-efficient inter terminal transport. Transp Res Part E:
Logist Transp Rev. 105:261-278. d0i:10.1016/j.tre.2016.07.010.

R. D. Geertsma

Department of Maritime & Transport Technology,

Delft University of Technology,

Delft, The Netherlands

Faculty of Military Sciences, Netherlands Defence Academy,
Breda, The Netherlands

® r.d.geertsma@tudelft.nl
http://orcid.org/0000-0001-5125-0358


https://doi.org/10.1016/j.oceaneng.2022.111594
https://doi.org/10.1080/20464177.2022.2143312
https://doi.org/10.1080/20464177.2022.2154666
https://doi.org/10.1080/20464177.2019.1704974
https://doi.org/10.1016/j.apenergy.2017.02.060
https://doi.org/10.1016/j.jclepro.2022.131772
https://doi.org/10.1016/j.ssci.2019.09.018
https://doi.org/10.1016/j.oceaneng.2022.110555
https://doi.org/10.1080/20464177.2022.2031558
https://doi.org/10.24868/issn.2515-818X.2020.052
https://doi.org/10.1016/j.oceaneng.2022.111010
https://doi.org/10.1016/j.oceaneng.2016.09.007
https://doi.org/10.24868/issn.2631-8741.2020.001
https://doi.org/10.24868/issn.2631-8741.2020.001
https://doi.org/10.1016/j.oceaneng.2022.110920
https://doi.org/10.1016/j.jpowsour.2016.07.007
https://doi.org/10.24868/issn.2515-818X.2020.066
https://doi.org/10.1080/20464177.2022.2058690
https://doi.org/10.1016/j.ssci.2022.105778
https://doi.org/10.1109/JSYST.2020.3047673
https://doi.org/10.1080/20464177.2019.1685836
https://doi.org/10.1016/j.oceaneng.2018.01.100
https://doi.org/10.1016/j.tre.2016.07.010
mailto:r.d.geertsma@tudelft.nl
http://orcid.org/0000-0001-5125-0358

	1. Introduction
	2. Background
	3. Research in this special issue
	3.1. Safety and efficiency of automated and autonomous manoeuvring
	3.2. Energy efficiency

	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [609.704 794.013]
>> setpagedevice


