OCEANS 2023 - Limerick

Limerick, Ireland
5-8 June 2023

Pages 1-683

.Q I E E E IEEE Catalog Number: CFP230CF-POD
° ISBN: 979-8-3503-3227-8

1/4



Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP230CF-POD
ISBN (Print-On-Demand): 979-8-3503-3227-8
ISBN (Online): 979-8-3503-3226-1

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

.com

proceedings



TABLE OF CONTENTS

Wind Direction Retrieval Based on X-Band Nautical Radar in Long-Pulse Mode...........cccccveiieiiniinieninnnee. 1
Huanyu Yu, Zhizhong Lu, Hui Wang

Implementation of a Passive Acoustic Barrier for Surveillance ............ccocooeviiiriiieieieninneeeeeeeeee e 6
André Rodrigues Dias, Nuno Pessanha Santos, Victor Lobo

Adaptive Model Predictive Control Based Power System Control for All-Electric Ships .........ccccceevieiieiennenn. 12
Bo Wang, Lanyong Zhang, Wugui Wang, Xiuyan Peng

System Requirements and Architecture of the SATURN Virtual Research Environment...........c.cccocverveenenne.. 20
José Antonio Diaz, Eric Delory

Underwater Breadcrumb LOCAlIZAtION. ...........eiiiiiiiiieiieiiiee ettt e ettt e e e e e eeaaeeeeeeeeessnaaseeeeesessnnnes 24
Viadimir Slosic, Pula Nad, Nikola Miskovic

Resource Pulse in Shallow Waters: Characterization of the Scavenger Community Associated with

A DOIPRIN CAICASS ....eouvieeiieiiesiieeiiesieete et te st et eteeteeetessaesste st eesseenseessesasesseeseenseenseasseasseseeseensennsesnsesnsesseanseanes 29
M. Francescangeli, M. Carandell, Toma D. Mihai, E. Martinez, M. Nogueras, A. Santin, D.
Charzievangelou, J. Grinyo, J. N. Robinson, J. Navarro, J. Aguzzi, J. Del Rio

Expanding the Underwater Communication Capabilities of Seafloor Ecosystem Monitoring Stand-

Alone Platforms Using POP-UpP BUOYS. ....c..oiuiiiiiiiiitieieee ettt st st ebe et seesae e 34
Matias Carandell, Steve Hernandez, Daniel Mihai Toma, Enoc Martinez, Marc Nogueras,
Jacopo Aguzzi, Joaquin Del Rio

A Surrogate Model Based on Physics Informed Neural Networks for Predicting Wake Flow Past a
17253416 1< oSS 41
Vamsi Sai Krishna Malineni, Suresh Rajendran, Kaushik Mitra

Comparison of Class I Flextensional Transducers with Concave Staves Machined by Different
IMEALETIALS ...ttt ettt ettt et sttt b et a e a et a et h e a et ekttt sa ettt 51
Duo Teng, Junwei Wang, Zhong Luo, Guolei Zhu

Auto-Tuning of Non-Linear Model Predictive Controllers for a Remote Operated Vehicle................ccccoeceenne. 55
Jose Joaquin Sainz, Elias Revestido Herrero, Jose Ramon Llata, Francisco J. Velasco

Image Compression for Underwater Multi-Robot Loop CIOSING ..........ccevveerieriieriieiieieeieseenie e saeenne 60
Francisco Bonin-Font, Antoni Burguera Burguera

Channel Replay Aided Neural Network Equalizer for Underwater Acoustic Communications...............c..c...... 67
Qianxiang He, Jun Tao, Xiangyu Kong, Yuan Zhuang, Ming Jiang, Yongjie Qiao

Real-Time Through-Water Video Streaming Using a High-Rate Underwater Acoustic OFDM
Peng Chen, Yue Rong, Alec Duncan, Sven Nordholm

Using Deep Neural Networks to Detect and Track Fish in Underwater Video Sequences...........ccccecuevuenienucnnene 77
Ricard Fos Serda, Antoni Burguera

Above and Below the Waves: Analysis of Coordinated Surface and Subsurface Autonomous
VEHICIE DIALA ...ttt et ee 84
Casey Jones



Applied Research Directions of Autonomous Marine Systems for Environmental Monitoring ............c..c..c..... 94
Hui Sheng Lim, Andrew Filisetti, Andreas Marouchos, Kasra Khosoussi, Nicholas Lawrance

A Study on the Spatial Analysis for Environmental Impact Assessment of Hazardous and Noxious
SUDSLANCES (HINS)...oontiiiieie ettt ettt et e e et e st e ste e te et e esbeesbeesbeesseseessaesseessesseesssesssenseesseessenssensenns 104
Taeyun Kim, Jun-Ho Maeng, Bohyun Yeo, Tae-Sung Kim, Moonjin Lee

Dynamic Modeling and Control of an Amphibious Uncrewed Surface Vessel...........ccccoevveiieiineneeneeenee. 108
Karl D. Von Ellenrieder

Underwater Acoustics of a Hydrogen Fuel Cell and Battery Powered Inland Push Boat ............ccccoceeieenen 113
Jochen Gallep, Tino Buschmann

Analytical Study of Pre-Stall Hydrofoil Experimental Data for a Cyclorotor-Based Wave Energy
COMVEITRT ...ttt ettt sttt ettt et st bt s ae et et e et e st e bt s et e bt e bt e st et et e bt sa e bt ebeess et esbenae st eebesbeebeeneennennens 118
Andrei Ermakov, Florent Thiebaut, Grégory S. Payne, John V. Ringwood

Suitability of Nile Red Dye for In-Situ Microplastic Detection ...........ccuevcverieriereeniieieeieeieseesie e eveeveeenens 127
Kevin Bennett, Suparnamaaya Prasad, Andrew Bennett, Michael Triantafyllou

The Kiss of the Pink Dolphin: Characterization of Recordings in the Ecuadorian Amazonian ....................... 132
Roee Diamant, Catalina Ulloa, Aviad Scheinin, Gonzalo Rivas-Torres

Underwater Transducer Simulation Software Based on Finite Element Method ............coooovvviivviiiiiinneinen. 137
Junwei Wang, Zhong Luo, Duo Teng, Guolei Zhu

Underwater Shipwreck Target Detection Based on Audio-Visual Heterogeneous Data..........cccocoeeveenieennnnee. 141
Tian Rong, Chenxu Wang, Qinghua Luo, Yingchun Li

Finite-Time Command Filtered Backstepping Control for USV Path Following..........c..ccceevvevenienvenieenennen. 147
Zhipeng Fan, Yujie Xu, Mingyu Fu

4-FSK High-Speed Underwater Acoustic Communication SYStEM .........ccceeruerrierierierieeniieieeie e enees 153
Luis Araujo, Tiago Matos, José Cabral, Marcos Martins

Control of a Full Port-To-Port Mission for @ Feeder VESSEL .........ccovviviiiiiiiiiiiieeeeeeeee e 158
Bas J. De Kruif, Ed F. G. Van Daalen, H. Cozijn, G. lavicoli

Control of a Point Absorber Wave Energy Converter in Extreme Wave Conditions Using a Deep
Learning Model i WEC-SIM.....cc.iiiiiiiiei ettt ettt ettt sae bt et ene et e besaeeeeenes 164
Zahra Shahroozi, Malin Géteman, Jens Engstrom

Synchronous Oceanic and Atmospheric Data Acquisition: Field Test Release and Validation of

Atmospheric, Oceanographic, and Deep-Sea Probes in the Azores Islands ...........ccooceevverieciieciinienieneeeee, 174
Tiago Matos, Marcos Martins, Alexandra Moutinho, Carlos Diogo Henriques, Dario Silva,
José Pacheco, Sérgio Oliveira, Carlos Faria, Jodo Rocha, Luis Gongalves, Fatima Viveiros,
Paulo Fialho, Diamantino Henriques, Rui Neto

Clustering of Multiple Ships Underwater Radiated NOISE ......c.cccvervieriieriiiiiiieciesiesieeie et 181
Talmo Alexandri, Roee Diamant

An Improved Linear Time-Varying Reactive Hydrodynamic Control for a Grid-Connected Wave
EnNergy CONVETSION SYSTEIM .....eecuieiieiieiieetieiteesteeste et sete st este e e esteeseesseesbeebeenteemtesneeeseaseenseenseenseeseenseenseensesnnas 185
Hafiz Ahsan Said, Demian Garcia-Violini, John V. Ringwood

Multi Step Prediction Method of Ship Pitch Based on Conv-Informer Model.............ccccocovinininiienencncnnne. 194
Yuchao Wang, Yanbing Dou, Chao Peng, Zhigiang Gu, Huixuan Fu



Tackling Data Scarcity in Sonar Image Classification with Hybrid Scattering Neural Networks.................... 200
Yannik Steiniger, Angel Bueno, Dieter Kraus, Tobias Meisen

Research on In-Situ Timing Sampling Device of Pore Water in Deep-Sea Sediments...........c.cccceeeeeieneenenene 207
Ying Wang, Yongqiang Ge, Xingshuang Lin, Yuping Fang, Jiawang Chen

Bathysnap IV - Development of a New Time-Lapse Photography Free-Fall Benthic Lander ........................ 212
Stewart Fairbairn, Eoin O Hobdin, Richard Austin-Berry, Maaten Furlong, Richard
Goodwin, Alexis Johnson, Owain Shepherd, Daniel Roper

Sensor Bias Error Estimation for Terrain-Aided Navigation Using Low-Cost AUVS.........cccovvvevieieenieiennnnns 221
P. Edgar An, Pierre Beaujean, Manhar Dhanak, Zade Micallef

Doppler Shift Compensation Using an LSTM-Based Deep Neural Network in Underwater Acoustic
COMMUNICATION SYSTEIIIS ....e.eeitietieiteeteeteeteetceetee st et et esteesee st eesbeesseeseemeeemeesseesseeseenseenteanseeseeaseenseeseenseeneas 228
Sabna Hassan, Peng Chen, Yue Rong, Kit Yan Chan

Kalman Filtering with Position-Dependent Noise Modeling for Active Sonar...........cccceeeveecveevenieneenieeneennn. 235
Caio C. M. P. Alcdigtara, Fabio Oliveira B. S, N. Moura, Maria D. Miranda, N. Monnerat, F.
S. P. Monteiro, V. Avila S., M. Jovenil S.

A Dual-Task Algorithm for Ship Target Detection and Semantic Segmentation Based on Improved

Huixuan Fu, Xiangyu Wang, Chao Peng, Ziwei Che, Yuchao Wang

Polarization of Surface Noise in Pekeris Waveguide...........ccvevuieiieiinieiiiiieeee e 250
Yizheng Wei, Chao Sun

Towards Underwater Robust Image Transmission Using Acoustic COMMUNICAtIONS........ccereeeeeeereeniereereenne 254
Caterina Muntaner Gonzalez, Bo Miquel Nordfeldt-Fiol, Miguel Martin Abadal, Antoni
Martorell Torres, Francisco Bonin-Font, Fernando Molina Arcas, Raul Marin Prades,
Gabriel Oliver, Pedro J. Sanz Valero

High-Order Central Moment Based Detection for Moving Target by Forward Scattering............cccccceveennnee. 262
Jiahui Luo, Chao Sun

Target Detection Using Underwater Acoustic NEtWOTKING .........ccecvverieriiiriiiieiiesieneere e 266
Nils Morozs, Paul D. Mitchell, Yuriy Zakharov

Optimization of Pump Allocation in Real Water Networks for Water Quality Improvement Using
Particle SWarm OPtiMIZAtION. .......cc.eeuieieiieitieriee ettt ettt et te et et e e bt eteeeesmeessee st enteenteenseeseesseenseenseenees 271
Bingjing Lu, Minxi Zhang, Zeyang Yan, Guoliang Yu

Very High Data Rate Acoustic Communication - Continuous Image Transmission Using

Hierarchical Modulation in Shallow Water Near Vertical Channels...........c.ccoceveriiieieneniencneneicicncnenene 276
George Masters, Jeff Neasham, Charalampos Tsimenidis, Martin Johnston, Jonathan Davies,
Darryl Newborough

Underwater Acoustic Sensor Network to Monitor Floating Offshore Wind: SEM-REV Sea Trials ................ 284
Benoit Parrein, Fekher Khelifi, Frangois Babin, Thierry Grousset, Jean-Marc Rousset, Loic
Helloco

Exploring Trust and Explainability of Unmanned SYStemS........c..cecveieierininereniiieienienene e 291
J. R. Field

A Boundary-Guided and Lightweight Object Detector for Sonar Images...........cccceeveierereneiinieeeee 297
Xilin Zhou, Yanhui Wei, Wenjia Ouyang



Collision-Free Scheduling in Multi-Hop Underwater Acoustic Networks with Local-Traffic
FAIITIESS ...ttt ettt st b e et a ettt h bt s a e bttt et na b s h e bt et et nae e b e 304
Xian Qin, Deqing Wang, Chao Dong, Feng Chen

Efficient Simulation of Wave Glider Dynamics and Validation with trans-Pacific Voyages...........c.cccevveunenen. 310
Toby Thomas, Danesh Tarapore

Methods for the Deployment of a Swarm of Wave Gliders to Monitor Tropical Cyclones............ccccevueennenee. 317
Toby Thomas, Danesh Tarapore

Research on a Terrain-Aided Navigation Method Based on a Particle Filter and Its Improved
ATOTIERITL ¢t h bt a et e e ettt s h e bt bt eb e e st e s et e st e bt she e bt e st es s et et e nbesbeebeeneenee 325
Xue Zhang, Yanhui Wei, Tianhao Lu

Underwater Optical Image Object Detection Based on YOLOV7 Algorithm.........ccocceevveiieiieiinienieeeeee, 331
Shaojie Wang, Weichao Wu, Xinyuan Wang, Yongchen Han, Yuwei Ma

Dispersion of Toxic Chemical Warfare Agents from a Collapsing Shipwreck ..........ccoevevvieciieinniienieneenenen. 336
Jaromir Jakacki, Maciej Muzyka, John Tornes

PINNSs for Sound Propagation and Sound Speed Field Estimation Simultaneously............cccoeeeviienieneennnnee. 343
Jie Duan, Hangfang Zhao

Dynamic Characteristics Analysis and Optimization of Hybrid-Driven Underwater Glider.............cccccceeen.e. 348
Xin Tian, Hongwei Zhang, Lianhong Zhang

Guiding the Underwater Acoustic Target Recognition with Interpretable Contrastive Learning ..................... 355
Yuan Xie, Jiawei Ren, Ji Xu

Analysis of Waves and Human Interaction Using Beach Webcams.............cccceeeviiiiiieniiiniieciieiecieceeseeeee 361
Harel Mendelman, Tomer Masssas, Yair Moshe

Energy-Efficient Routing Protocol Based on Data Dissemination for Underwater Wireless Sensor
INEEWOTK .ttt b bbbt b et b e bbb bbbt be bt be e be e 365
Xuerui Liu, Feng Zhou

Amplitude Spectrum Matching Based Localization Method for a Single Hydrophone in the Deep

Chengwu Gao, Chao Sun, Qixuan Zhu

Whisker Sensor DIrECtiONalIty ... ....ce.ieueeieiertietiee ettt sttt et eae e e e te st e b bt eee e e ensesaeseeene e 374
Adrienne Lai, Andrew Bennett, Michael Triantafyllou

WHhiSKETr SENSOT GEOIMEIIY .......eetieeiieiiieiiesiiestiesteeteeteste st e et esteesteesaesseesseesseensesnsesseesseenseenseensesssessaesseenseensesnses 384
Adrienne Lai, Andrew Bennett, Michael Triantafyllou

Multi-Label Video Classification for Underwater Ship INSPeCtion ...........ccceevveeviiieiiienieeniieieereeeeceesve e 394
Md Abulkalam Azad, Ahmed Mohammed, Maryna Waszak, Brian Elvesceter, Martin Ludvigsen

Non-Turbulent Signal Analysis and Probe Guard Optimization for Turbulence Observation of
UNAEIWatEr GLIACT ...ttt ettt ettt sttt et st be bt be et esaenaenae b eae 404
Ji Liu, Xinwen Guan, Yanhui Wang, Ming Yang, Shaogiong Yang

Electro-Hydraulic Control System for Deep-Sea Stratum Drilling Robot..........cccccevieviieviieciiniiiiecieeeeee, 409
Xingshuang Lin, Peihao Zhang, Ying Wang, Yongqiang Ge, Jiawang Chen



Air Habitat for Detection and Repair of Submarine Oil Pipelines in Complex Sea Conditions....................... 415
Peiwen Lin, Xingshuang Lin, Qixiao Zhou, Yuan Lin, Jiawang Chen, Han Ge, Hai Zhu, Xueyu
Ren, Xiaoqing Peng, Kaichuang Wang

Research on Optimal Machine Learning Algorithm for Sea Surface Observation Using X-Band
DOPPIET RAQAT ..ottt ettt et et et e st e s st e sseesbeesseesseesbesseesaesseessesssesssesseenseensenssens 420
Sijia Wang, Chang-Kyu Rheem

Cross-Medium Communication Combining Acoustic Wave and Millimeter Wave: Anechoic Pool,
Lake, Swimming Pool EXPEIIMENTS ........ccuiiuiiiiiiiiieiieie ettt ettt ettt et e e et et eneeeneesseesneennes 426
Jingyu Qian, Xuesong Lu, Minhao Zhang, Fengzhong Qu, Yan Wei

A Waveform Design Method for Cross-Ice Acoustic Communication Based on Flexural Wave...................... 433
Dingyi Ma, Chao Sun, Jingwei Yin, Yuxiang Zhang

Comparison of Monocular and Stereo Vision Approaches for Structure Inspection Using
Autonomous UNAEIrWatel VERICLES ..........veiiiiiiiiiieeie ettt ee e e et e et e e et esssnareeseaseeseraeeeennnes 437
Simone Tani, Francesco Ruscio, Matteo Bresciani, Riccardo Costanzi

Selection of Working Fluids for Organic Rankine Cycle Utilizing Waste Heat from Vessels...........c.cccccouenen. 444
Sang-Chan Park, Sung-Hoon Seol, Soo-Jeong Ha, Ho-Saeng Lee, Seung-Taek Lim, Joon-
Hyuk Lee, Jung-In Yoon

Trajectory Tracking Control of Unmanned Hovercraft Based on Model Predictive Control............ccccccueneeee. 448
Haolun Zhang, Yuanhui Wang, Zaytsev Valeriy, Zaytsev Dmytro

Performance Characteristics of Eco-Friendly Seawater Ice Slurry Maker Using Alternative
Refrigerant R-1234y .. ... ettt ettt b ettt e et e st e s et et e et e ent e e st e e st e nneenbeeneeenees 453
Joon-Hyuk Lee, Chang-Hyo Son, Jung-In Yoon, Sung-Hoon Seol, Nam-Su Kwak, Ju-Sam Park

Underwater Gliders Using the A-Star Algorithm for Station Keeping in Currents ............c.cceecvevverveereeeennnnns 457
Shuai Li, Wendong Niu, Xiaojuan Ma, Yanhui Wang, Ming Yang, Shaoqiong Yang

Deep Learning Architecture Based Multi Class Coral Reef Image Classification .............ccecceeeeveereeneennennee. 463
Adithya Balaji, Yogesh S, Kalyaan Ck, Narayanamoorthi R, Gerard Dooly, Samiappan
Dhanalakshmi

Computational Evaluation of Coating Materials for Humidity Sensing Using Fiber Bragg Grating............... 470
Bharathi Raju, Kumar R, Samiappan Dhanalakshmi, Gerard Dooly, Dineshbabu Duraibabu

Deep WaveNet-Based YOLO V5 for Underwater Object Detection.........cocueerueeeerienienieenieeieeieeeesiee e 477
Adithya Balaji, Yogesh S, Kalyaan Ck, Narayanamoorthi R, Gerard Dooly, Samiappan
Dhanalakshmi

RAMI: An Inspection and Maintenance Competition for Underwater Robots...........ccccoevenereninniiiicncnennenn 482

Gabriele Ferri, Alessandro Faggiani, Tommaso Fabbri, Fausto Ferreira

Time-Cooperative Guidance with Impact Angle Constraint for Multiple Autonomous Underwater
VEBRICIES ...ttt ettt be et e bt e st e st et et e et et e ebe e st es e e aeen b et e ke ebeeaeebeenten b et e teebeeteeneeneenes 490
Xi Lu, Ningning Zhao, Jianan Yang, Yimin Chen, Jian Gao, Hui Fan

Recovery Path Planning for Autonomous Underwater Vehicles Using Constrained Bi-RRT*-Smart
ALOTIERITIS 1.ttt ettt ettt e e st b e bt bt et e st et et e e bt s bt e bt e bt e st et et e nbesaeebesaeenee 497
Zhenchi Zhang, Haibo Wu, Heng Zhou, Yunxuan Song, Yimin Chen, Ke He, Jian Gao

Study of a Deep-Sea Multi-Channel Switching Type Deep-Sea Microbial Collection Device............ccceeeeee. 503
Congchi Huang, Ying Wang, Xingshuang Lin, Jiawang Chen



Automatic Visual Inspection of a Net for Fish Farms by Means of Robotic Intelligence ............ccceeverveennenen. 508
Salvador Lopez-Barajas, J. Gonzdlez, P. J. Sandoval, Alfonso Gomez-Espinosa, Alejandro
Solis, Raul Marin, Pedro J. Sanz

Research on Guaranteed Cost Formation Tracking Control of multi-AUV with Virtual Leader...................... 513
Zheping Yan, Chao Zhang, Kaihang Zhang, Sijia Cai

VDU: VMS Dataset Upsampling Via Multi-Source Data Fusion for Trawlers...........ccccoevvevievinienieneeenee. 519
Jiaxuan Chen, Zhongning Zhao, Feng Hong, Haiguang Huang

Genetic Algorithm-Based AUV Mission Optimisation with Energy and Priority Constraints......................... 523
Gabriele Kasparaviciute, Martin Ludvigsen

AUV Multi-Source Polar Integrated Navigation Based on Factor Graph Iterative Smoothing........................ 531
Xue Du, Xiaoze Pang, Honghan Zhang, Qivang Wu, Wei Zhang

Tow-Body Control System Modeling and Tuning on a Real-World Vehicle............ccccooevininininiencncnene. 537
Jasmine Cashbaugh Droppers, Wesley Fisher, Andriy Predmyrskyy

Feed-Forward Disturbance Compensation for Station Keeping in Wave-Dominated Environments............... 546
Kyle L. Walker, Adam A. Stokes, Aristides Kiprakis, Francesco Giorgio-Serchi

Image-Based Visual Servo Control for UUV Recovery System Under Field of View Constraints.................. 553
Zixuan Li, Wei Zhang, Wenhua Wu, Xue Du, Ao Han

Robust H., Model Predictive Control for USV Trajectory Tracking with Lipschitz Constraints...................... 558
Weiqiu Zhang, Mingyu Fu, Yujie Xu

LSTS Toolchain Framework for Deep Learning Implementation into Autonomous Underwater

VEBRICIE ...ttt b ettt b e bt e bbbt e st e s et b bt h e bt a e st et e e bbbt et enes 564
Martin Aubard, Ana Madureira, Luis Madureira, Renato Campos, Maria Costa, José Pinto,
Jodo Sousa

Low-Cost Underwater Localisation Using Single-Beam Echosounders and Inertial Measurement

UDIES <ottt e et e et e e et e e e eeateeeeeateeeeetaeeeeeateeeeeaaaeeatbeeeeaatteeeataaeeaatteeeeaatreeeaaeaeeentreeeeannes 570
Abu Bakr Azam, Ze Jie Kong, Sing Yew Ng, Michael Scherrer Florian, Basman Elhadidi,
Gerald Seet, Jianmin Zheng, Yiyu Cai

Development of Light-Emitting Grid Panel for Fish Growth in Indoor Aquaculture Farm ............cccccoceeuenene. 577
Myoungjae Jun, Hieyong Jeong, Choonsung Shin, Taeho Kim

Autonomous Control of Lift System Based on Actor-Critic Learning for Air Cushion Vehicle ...................... 581
Hua Zhou, Yuanhui Wang, Jiyang E, Xiaole Wang

Mapping Biotic and Abiotic Seafloor Habitat Characteristics with Multi-Spectral Multi-Beam
BaCKSCAET DAtA.......coueiuiiiiiiiirieeece ettt sttt ettt sttt a e sa e bttt nae e b e 587
Sebastiaan Mestdagh, Qian Bai, Mirjam Snellen

Characterizing Seabed Sediments Using Multi-Spectral Backscatter Data in the North Sea..............cue......... 593
Qian Bai, Sebastiaan Mestdagh, Mirjam Snellen, Alireza Amiri-Simkooei

Software Defined Underwater Communications: An Experimental Platform for Research............................. 600
Roberto Francescon, Filippo Campagnaro, Federico Favaro, Federico Guerra, Michele Zorzi

Finite-Time Tracking for UUV with System Uncertainty Using Fast Adaptive Nonsingular
Terminal High-Order SIiding Mode CONtrol..........cccveviiiiieiieieiiesiesieeie ettt eaestae e nseenseennes 606
Xue Shang, Yuxin Zhao, Zhengyang Wang, Yongxu He, Enjiao Zhao, Xiong Deng



Multiparametric Benthic Landers for Monitoring Fishing-Impacted Deep-Sea Ecosystems..............cceeuee..e.. 612
Daniel Mihai Toma, Jacopo Aguzzi, Matias Carandell, Marc Nogueras, Enoc Martinez,
Marco Francescangeli, Damianos Chatzievangelou, Nixon Bahamon, Joan Baptista
Company, Jordi Grinyo, Marc Carreras, Sascha Flogel, Joaquin Del Rio

Neural Network Vehicle Modelling for Underwater VEhiCles .........c.occvevieriieriieciiiieiieneeieeieeee e 617
Tijs Rozenbroek, Jim Rojer, Lukas Steenstra, Hanno Hildmann

Concepts and System Requirements for Automatic Ship Operations. ..........cecceveereerierieerieeieeiesieseesee e 625
Agnes U. Schubert, Robert Damerius, Carsten Rethfeldt, Martin Kurowski, Torsten Jeinsch,
Michael Gluch

Real-Time Autonomous Glider Navigation SOtWAre..........c..ccevierierieriiiii et 633

Ruochu Yang, Mengxue Hou, Chad Lembke, Catherine Edwards, Fumin Zhang

Experience OBSEA: A Web-Based 3D Virtual Environment of a Seafloor Observatory............cccceeeeeerenenne. 637
Gerard Llorach-To6, Enoc Martinez, Joaquin Del Rio Fernandez, Emilio Garcia-Ladona

Beampattern Bounds for Block Errors in Sonar Arrays Using Interval Arithmetic..........cccoecveciveierveneenennee. 643
Havard Kjellmo Arnestad, Gabor Gereb, Tor Inge Birkenes Lonmo, Jan Egil Kirkebo

Simulations and Experiments with a 1D Interferometric Doppler Velocity Sonar............cccceceeeeeieienenenennens 650
Laurent Verrier, Marc A. Pinto, Cornel loana, Nadege Thirion-Moreau

Eigen Vector Association Method in Compressed Domain for Self-Noise Cancellation in
UNAEIWALET ACOUSLICS ...ttt sttt ettt ettt sttt ettt eb e st e st st e e b e e e s e sae e st s te e esesaeeenesaennes 655
Pawan Kumar, Karan Nathwani, Vinayak Abrol, Suresh Kumar Natarajan

Self-Noise Cancellation in Underwater Acoustics Using Deep Neural Network Frameworks ..............c......... 661
Pawan Kumar, Murtiza Ali, Karan Nathwani

Design and Analysis of an Overwater Electric Hydrofoil Board.............ccccoeviriniiiiniininincnnicciccneee 667
Neha Arora, Lokesh Kabdal, Prabhu Rajagopal

Inertial Navigation Framework for Multimodal Underwater Graph SLAM .........cccoiiiiiinininieieeee e 676
Pau Vial, Miguel Castillon, Narcis Palomeras, Marc Carreras, Pere Ridao

Turbo Equalization for Underwater Communication Systems Using Rotated Constellations.......................... 684
Tarak Arbi, Benoit Geller, Zi Ye

FisHook - An Optimized Approach to Marine Species Classification Using MobileNetV2 .............cccceeeuee. 688
Kohav Dey, Krishna Bajaj, K S Ramalakshmi, Samuel Thomas, Sriram Radhakrishna

A Robust ADMM-Based Optimization Algorithm for Underwater Acoustic Channel Estimation .................. 695
Tian Tian, Agastya Raj, Bruno Missi Xavier, Ying Zhang, Feiyun Wu, Kunde Yang

Motion Optimization Strategy for Bearing-Only Tracking Performed with a Team of Autonomous
Underwater Vehicles Navigating in FOrMAtioN ..........cccccieviiiiiiieiieniieiieieeteeeesieesieesaeeseeveseeesveesseeseeseesnens 700
Andrea Tiranti, Francesco Wanderlingh, Enrico Simetti, Giovanni Indiveri, Marco Baglietto

Preliminary Results of Seawater-Polymer-Electrolyte Metal-Air Battery...........ccoccovievieiieiieiinieceseeeee, 707
Lance Bornstein, Lea-Der Chen

Visual Close-Range Navigation and Docking of Underwater Vehicles..........ccocvvevirienieniieciieiicieciesieeeen. 712
Thomas L. Rannnestad, Ambjorn Waldum, Martin Ludvigsen



Towards Precision Aquaculture: "The UJI Micro Robot Fish Prototype" ........cccovvvevieriieiiieieeiecieeeeeeee. 722
Andrea Pino Jarque, Alejandro Solis, Rosario Vidal, Raul Marin, José Miguel Cerda-
Reverter, Pedro J. Sanz

Risk Assessment of an Autonomous Underwater Snake Robot in Confined Operations ..........c.cccceevverveennennen. 727
Abdelrahman Sayed Sayed

Preliminary Telerobotic Experiments of an Underwater Mobile Manipulator Via Sonar............c.ccccveveennnee. 736
J. Gonzalez, R. Marin, J. Echague, G. Lunghi, J. V. Marti, A. Solis, A. Pino, P. J. Sanz

Design Process and Implementation of a Closed-Circuit System for Bivalve Molluscs Depuration................ 740
Jorge Silva-Leon, Mario 1. Moreno Fajardo, Diego A. Noblecilla Bustamante, Felix E.
Morales, Marynes Montiel, Julia Nieto

Sonar Object Detection from Synthetic Sonar Data Generated by a Sonar Simulator and an
Adversarial Neural NETWOTK . .......cocciiiriiiiiiniiitenceret ettt sttt st 748
Ambjorn G. Waldum, Oscar Pizarro, Martin Ludvigsen

Formation Scaling Control for Multiple Unmanned Surface VEsSels.........cccocereririiniinininicniniiciencneene 758
Yeye Liu, Xiaogong Lin

Adaptation of Marine Soft Robotics for K-12 Educational Programs.............cceceeeeeieienenenienieieeeseseee 763
Isabel Alvarez, Ansel Garcia-Langley, Diane Brancazio, Andrew Bennett, Michael
Triantafyllou

A Comparative Analysis of Maneuvering Strategies for Cooperative Range-Based Localization................... 769

Megan Flynn, Brendan W. O Neill, Douglas P. Hart, John J. Leonard

Validation of Ace Aquatec Intelligent Biomass Estimation SyStem ..........ccccccceeieirieieneneneieeceee e 779
Arif Reza Anwary, Donald Sutherland, Nathan Pyne-Carter, Amir Hussain

Optimal ASV Path-Following for Improved Marine Survey Data Quality ...........cccccoeveneninencniienicnencnene. 784
Kleio Baxevani, Grantt E. Otto, Arthur C. Trembanis, Herbert G. Tanner

Optical and Acoustic Imaging Comparison in a Controlled Underwater Environment............c.ccccereenenennnne. 791
Fredrik F. Sorensen, Christian Mai, Malte Von Benzon, Simon Pedersen, Jesper Liniger

Comparison of Seabed Classification Using Unsupervised and Supervised Learning on Ship Noise

SPECITOZTAINS ...ttt eiiee st ee et ee st eit e st esateesabeesatee st eesabeesabeeeabeesabeesabeesabeesabeesabeesabeesabaesabeesabaesaseesabaenasees 799
Tracianne B. Neilsen, Bethany Wu, Corey E. Dobbs, Christian A. Escobar-Amado, Jhon A.
Castro-Correa, Mohsen Badiey, David F. Van Komen, David P. Knobles, William S. Hodgkiss

Design and Initial Testing of a Moored Profiler for Monitoring Aquaculture Installations............cc.ccccevennnee. 806
Mahima Beltur, Sofia Goldberg, Brooke Moss, Lauren Thorbecke, Jeff Dusek

Autonomous Modular Water Sampling SYSTEIM .........cocuiriirieiieieeieeeree ettt 813
Avishka Samuel Athapaththu, Vanessa Barth, Van Jones, Leigh McCue

Gaze Controlled Underwater Remotely Operated Vehicle (ROV) to Improve Accessibility in
MATTHIME RODOICS ..ttt ettt b et es ettt s a e bt sbeebt et e et e nteebeeaeene 818
Vanessa Barth, Van Jones, Avishka Samuel Athapaththu, Leigh McCue

Dynamic Positioning of Networked Unmanned Marine Vehicles with Deception Attacks Via Output
Regulation of SWItChed SYSTEIM......cc.iiiiiiiiieiee ettt st be ettt e e e sbeseeebeeeeens 824
Lili Li, Qingjun Guo, Yulong Tuo



Water Surface Cleaning Using a Multi-Sensor Surface VEhicCle...........cccviriniriniiiiiiinininnncceeeee 830
Mengling Yu, Long Yang, Jiannan Zhu, Yixin Yang, Huizhen Yang

Experimental Demonstration of High Spectral Efficiency MIMO Underwater Acoustic
Communication Using Adaptive Passive Time Reversal on the Continental Shelf in Mid Latitude................. 835
Yukihiro Kida, Mitsuyasu Deguchi, Kenjiro Okadome, Yoshitaka Watanabe, Takuya Shimura

Design and Deployment of an Underwater Enclosure for a High-Speed Video Camera...........ccoccveveeenieennnnee. 841
Emma Rutherford, Suparnamaaya Prasad, Andrew Bennett, James Bales, Keith Ellenbogen,
Michael Triantafyllou

Fishing Ground Estimation Using Deep-Learning-Based Keypoint Detector...........cccocvevviecieeienieneeneeneennn. 848

Shuma Nakata, Kazuki Takasan, Masaaki Ilyama

Platform-Portable Reinforcement Learning Methods to Localize Underwater Targets..........ccccceeeeveeneeenennee. 853
Ivan Masmitja, Mario Martin, Tom O’Reilly, Narcis Palomeras, Kakani Katija, Joan Navarro

Performance Evaluation of Underwater Visible Light Communication System for Strong Oceanic
TUrbulence ChanmEl...........coiiuiiiiiiiiiee ettt ettt et ae st be s b et et e b e bbb eae 859
Priya Pandey, Monika Agrawal

Study on Pulse Form Design for Monostatic MIMO Sonar SyStemS ..........cccceeeeerierieriesieneeieeieceienieseesee s 864
Sven Schroder, Jens Reermann, Sarah Barnes, Dieter Kraus, Anton Kummert

Phase-Correlation Based Sea Ice Motion Tracking and Classification Using Spaceborne SAR

Anja Frost, James Imber, Dmitrii Murashkin, Daniel Gregorek, Martin Bathmann

Comparison of the Water Quality Simulation to the Observation by Fishing Boats in Ise Bay ...........c........... 880
Keisuke Kimura, Shuho Nakasu, Shigeru Tabeta, Shota Suzuki, Takuya Maruyama

Engineering a Testbed for Bidirectional Acoustic Tag Development ............ccccveeirieiienenenenenineeienenenee 884
Gerard Batet, Ivan Masmitja, David Sarria, Spartacus Gomariz, Joaquin Del Rio

Multi-Hop Wireless Transmission for Maritime SCENATIOS .........c.eeverieieerieerieeieeeeseesreereeseeevesseeseeesseesseennas 890
Salah Eddine Elgharbi, Mauricio Iturralde, Yohan Dupuis, Thibault Coulombier, Michel
Menard, Alain Gaugue

Performance Analysis of Underwater Acoustic Network Protocols Using Contention Based MAC ............... 900
Jan Nilsson, Ulf Sterner, Arwid Komulainen

Coding Rate Optimization for Efficient Underwater Optical Wireless Communication.............ceceeveevuereennnne. 906
Huicheol Shin, Doyoung Kim

Design and Development of a Robotic Crawler to Inspect Pipelines Using Electromagnetic
AcCOUSEIC TranSAUCET (EMAT)....c..uieiiieiiieeiieeit e et et e st e e vt e e teestteesbeesbeesbeessseesssaaessessssaessseessseaassessnseennseeans 910
Aishwarya Kumar, Prabhu Rajagopal

Simulation of a Feeder on a Port-To-Port MISSION .........c.cccviiieriieriieiieieeieeeeseesie e eveseeseee e esseesseesseesaessnens 916
Ed Van Daalen, Giorgio lavicoli, Hans Cozijn, Bas De Kruif

Measuring Refractivity Profiles Using Shipborne Unmanned Aerial Vehicle............ccoccoeiiiiiiiiiiinienee, 926
Petter Ostenstad, Marthe Marie Meltzer

An Efficient Cross Array Beamforming for Underwater Acoustical 3D Imaging.........c.ccocevererirneeienenennenn 932
Mimisha M Menakath, Mahesh Raveendranatha Panicker, G Hareesh



Underwater Target Modelling Using k-Wave Toolbox by Multilayering Technique for Acoustical

50T e USSR 937
Midhila Madhusoodanan, Mahesh Raveendranatha Panicker, Mimisha M Menakath, G
Hareesh, Pradeepa R

Observing Intertidal Coastal Areas Using Full-Polarimetric C- And X-Band Synthetic Aperture
RAAAT MEASUICIMENLS ......ouvitiiiitieiieiieteteste sttt ettt ettt b e a et e et b et e bt ebeeb e e st en b e b e sbeebesbeeseentenbenbenbeebeseeenee 941
Ferdinando Nunziata, Giovanna Inserra, Andrea Buono, Maurizio Migliaccio, Maria Virelli

Towards Establishing an Automated Selection Framework for Underwater Image Enhancement
IMBEROMAS ...ttt h bbbttt b et h et b et b e 945
Athina Ilioudi, Ben J. Wolf, Azita Dabiri, Bart De Schutter

Concept of an Autonomous Underwater Glider with Passively Adapting Flapping Wings...........cccccvevvvennnee. 951
Jonas Thyrann, Jonas Pabst, Sascha Kosleck

Observing Sea Oil Pollution Using Synthetic Aperture Radar Measurements: From Theory to
A PDIICALIONS. ... eevieiiieie ettt ettt et e et ett e et e e bt e teebeesbeesaeeaeeeseesseesseesseesseassesssesseesseesseessesssesseenseesbeesseessensseseenns 958
Ferdinando Nunziata, Tingyu Meng, Andrea Buono, Maurizio Migliaccio

An e-Infrastructure for FAIR Data Management of Underwater Observatories...........ccoevererereeeeienenennenne 962
Enoc Martinez, Albert Garcia-Benadi, Daniel M. Toma, Matias Carandell, Marc Nogueras,
Joaquin Del Rio

On the Behaviour of a Combined Wind-Wave Energy Conversion Platform Under Energy-

MaximiSing CONtrol CONAILIONS .......c.ecvieiiiieriietieteetesee st esteeteeteettesteeteesseesseessesssessaesseessesssesssesseenseensenssens 968
Maria Luisa Celesti, Bruno Paduano, Yerai Pefia-Sanchez, Edoardo Pasta, Nicolds Faedo,
John V. Ringwood

Underwater Acoustic Target Identification Via Siamese NetWork ..........ccocoeeviriiiiiiienieiieeeeeeeeee e, 974
Haotian Fang, Xiaowei Zhang, Ji Xu

Evaluation of a Canonical Image Representation for Sidescan Sonar............ccocevvvevieriieciiecienienieneese e 978
Weiqi Xu, Li Ling, Yiping Xie, Jun Zhang, John Folkesson

A Study on the Improvement of USV’s Leader-Follower Swarm Control Algorithm Through Fault
COPING ALGOTIEIM ...ttt ettt et b e st e s et et e e be e bt eb e e st easene et e ebeeaeebeeneeneensansenseseeanes 985
Jihyeong Lee, Hyoun Kang, Jae-Ho Choi

Testing of a PTO for Wave Energy Exploitation to Electrical Energy Production ..........c..coccecevceienicncncnenne. 990
Manuela Scozzaro, Alfredo lones, Andrea Guercio, Francesco Ferracane, Pierluca
Martorana, Marco Trapanese

Simulations of an Off-Shore WEC: Analysis of the Potential Energy Producibility in the

IMEAILEITANCAN SEA.......cueiuiiiiitiitieieeti ettt ettt e e ettt e bt e a e st et et e st e st ebeebees s enten b e b e saeebeebeebtentenbenbenbeebeseeene 996
Federico Tumminelli, Manuela Scozzaro, Claudio Nevoloso, Alfredo lones, Marco Trapanese,
Vincenzo Franzitta

Marine Biomass as Potential Energy Source. the State of Art.........ccoooiiiiiiiiiiiiie e 1002
Giorgio Clemente, Pierluca Martorana, Domenico Curto, Dhirendran Munith Kumar, Miriam
Mantegna, Marco Trapanese

Prototyping and Evaluation of an Open-Source Based Tailor-Made Turbidity Monitoring System

for Deep-Sea MiIning APPIICALION. ........c.evierieriieiieieeteeiesttesteesteete st e seeeseeesteesseesaesssesseenseenseensesnsesnnesseenseenes 1009
Christoph Strehse, Henrik Langosch, Ole Jaspar Lenz, Stephan Schacht, Clemens Schiitt,
Sascha Kosleck



Shallow Water Bathymetry Using a DVL-Based Mapping Strategy .........cccccveeverieriereieriierieeiesieneenseeseeennes 1015
Alessandro Bucci, Nicola Secciani, Leonardo Zacchini, Alessandro Ridolfi

Situational Awareness on Inland Waterways with Multimodal, Standalone Sensor Box: Design and
EXPOTIIMEILS ... eetieiieiieiiieite ettt ettt et e et e ste e bt et e esbeesbeese e seesseesseessesssesseesseesseesseasseessasssensaensaesseansenssessnannn 1021
Senne Van Baelen, Jiangtao Shuai, Robin Amsters, Thibaut Schamp, Peter Slaets

Underwater Image Restoration Via Machine Learning Transmission Map of Atmospheric
SCAETING MOACL ...ttt ettt et e st e bt et e e te e et saeesaee st e et anteenseeseeaneenseenneeaees 1028
Jung-Hua Wang, Kai-En Lin, Shih-Kai Lee, Yi-Chung Lai

Autonomous Flow-Through RGB and Hyperspectral Imaging for Unmanned Surface Vehicles .................. 1032
Matias Haugum, Glaucia Moreira Fragoso, Marie Boe Henriksen, Artur Piotr Zolich, Tor
Arne Johansen

Interception of Bio-Mimicked Underwater Acoustic COMMUNICALIONS ........c.eevveerieerereerieerreeneeneeeeeeeeesneenns 1040
Tamir Mishali, Roee Diamant

Single-Parameter-Learning-Based Tracking Control for Surface Vessels with Thruster Saturation
and Position CONSLIAINTS ...........ccuvuiriiiriiieieiiteieeeeeet ettt st ne e 1044
Chengtao Cai, Jie Zhao, Xiaoning Wang

Experimental Demonstrations of CATL, the Collaborative Autonomy Tasking Layer ............ccccecerenencnen. 1051
M. W. G. Van Riet, J. Alves, G. Arcieri, L. Bazzarello, J. Borges De Sousa, M. Colin, A.
Cormack, P. Dias, J. Dinale, G. Ferri, S. Fioravanti, T. Furfaro, M. Guesdon, M. Horstmann,
M. Macias, B. Marshall, L. Morlando, A. Munafo, V. Newsum, Y. Pailhas, M. Payne, R.
Petroccia, S. Spears, A. Tesei

Fresh-Salt Water Mixing Region Detection with Low-Cost Pressure Sensors...........ccoooeveeevienieivecieeienenns 1060
Elizaveta Dubrovinskaya, Christian Meurer, Martin Ludvigsen, Tore Mo-Bjorkelund, Antonio
Vasilijevic, Maarja Kruusmaa

Bubble Size Distribution Inversion from Multi-Frequency Sound Speed and Attenuation
IMLEASUTEIMEILS. ..ottt ettt ettt et ettt ettt ettt et ettt e s ab e e bt e e s abe e bt e e sab e e bt e esab e e bt e e sabeesteesabeensbeesaseennseesaseenaneas 1065
Shuduo Liu, Wen Xu

HAPiWEC: Towards a Rapid Prototyping Rig for Wave Energy Control Co-Design and Testing ................ 1070
Alexandra Price, David Campos-Gaona, Peter McCallum, Reza Yazdanpanah, Seyed Abolfaz!
Mortazavizadeh

Twin Experiment Analysis of Data Assimilation Performance Using Gaussian Anamorphic
Transformation for Highly Skewed Ocean Model Variables............coccovieiienieiiieiieieecee e 1079
Daniel Ornes Halvorsen, Morten Omholt Alver

Exploring the Impact of Immersion on Situational Awareness and Trust in Remotely Monitored
Maritime Autonomous SUTTACE SHIPS.......c.civieriiiiieiieiieieseere ettt et beeesesteesbeebeessessaesseesseeseenns 1089
Alexander W. H. Gregor, Robert S. Allison, Kevin Heffner

Development of a LED and GNSS-Equipped Towed Buoy to Enhance AUV Localization ............cccceeneen. 1099
Guido Lazzerini, Alessandro Bucci, Gherardo Liverani, Cosimo Fredducci, Leonardo
Zacchini, Jonathan Gelli, Marco Nisi, Olivier Smeyers, Alessandro Ridolfi

Trajectory Tracking of Torpedo-Like AUVs Using Error Dynamics Design ..........cceccevevienenenincncnieneenn 1106
Gun Rae Cho, Hyungjoo Kang, Min-Gyu Kim, Mun-Jik Lee, Ji-Hong Li



Multimodal Perception for Obstacle Detection for Flying Boats - Unmanned Surface Vehicle
(U SV ) ettt ekt h bt s bt e et h Ao a b b s bbbt n bbbt b st b bt ens 1113
Ronan Douguet, Dominique Heller, Johann Laurent

Squads of Adaptive Robots (SoAR): An Architecture for Operating Heterogeneous Fleets of Marine

Georgios Salavasidis, Trishna Saeharaseelan, Dan Jones, James Kirk, Davide Fenucci,
Shivan Ramdhanie, Izzat Kamarudzaman, Ashley W. Morris, Matthew Kingsland, Alvaro
Lorenzo, Owain Jones, Terry Wood, Alexander Phillips, Benjamin Sportich, Sara Bernardini,
Simon Gibbs, lan Godfrey, Tom Bennetts, Dominic So, Mark Boghurst, Tom Rooney, Jonathan
Law, lain Vincent, Alan Gould, Rebecca Simmonds, Ruth Wilson-Nash

Development of a Differential Pressure Sensor for Intelligent Control of Deep-Sea Mining
A PPLICALIONS. ... eevieiieiiete e et e ette et e it et e et e eeseeteesteesseesseesseessesssesseesssesseessaesseasseassesseesseesseenseassesseessseseensensseans 1130
Aliena Altmann, Christoph Strehse, Manuel Miinsch, Sascha Kosleck, Andreas Wierschem

Design of an Origami-Inspired Solar Folding Mechanism for Underwater Gliders...........cccocceveevienienrennn. 1135
Zhiging Li, Xinle Liu, Qinghan Hu, Shuai Kang

Automatic Near Real-Time Quality Control Tests for Biofouling Effect on Measurement Data..................... 1140
Astrid Marie Skalvik, Anders Tengberg, Kjell-Eivind Froysa, Ranveig N. Bjork, Camilla
Saetre

Analysis of Sea Clutter with a Dual-Band Photonics-Based Coherent Radar Network ............ccooceeviinienn. 1148

Salvatore Maresca, Filippo Scotti, Malik M. H. Amir, Gaurav Pandey, Antonio Malacarne,
Mirco Scaffardi, Paolo Ghelfi, Antonella Bogoni

Modeling and Simulation of an Eel-Like Robot with Hybrid Control System.............ccccvevveviiiciencienieiiees 1156
Huaying Zhu, Zhiging Li, Shugen Ma, Longchuan Li, Shuai Kang

Development of a Non-Cloggable Subsea Data Logger for Harsh Turbidity Current Monitoring.................. 1164
Luke J. Bradley, Sean C. Ruffell, Peter J. Talling, Nick G. Wright

Towards Robust Autonomous Underwater Docking for Long-Term Under-Ice Exploration.......................... 1170
Tom Creutz, Bilal Wehbe, Sascha Arnold, Marc Hildebrandt

Underwater Environment Modeling for Passive Sonar Track-Before-Detect ...........ccceeeveneieienieninieiene 1178
Daniel Bossér, Robin Forsling, Isaac Skog, Gustaf Hendeby, Magnus Lundberg Nordenvaad

OPTIHROV: Optically Linked Hybrid Autonomous/Remotely Operated Vehicle, Beyond

Teleoperation in a New Generation of Underwater Intervention Vehicles ...........coceevcevienienininincncneeneennenn. 1184
Roger Pi, Joan Esteba, Patryk Cieslak, Narcis Palomeras, Pedro J. Sanz, Raul Marin, Pere
Ridao

Acoustic Seafloor Mapping Using Non-Standard ASV: Technical Challenges and Innovative

SOIULIONS ..ttt b et eb et etk b e s bt e bt e aees et et e b e s bt e bt e bt eh e eaten b et et e beebeebeeneent et enean 1191
Roberta Ferretti, Marco Bibuli, Gabriele Bruzzone, Angelo Odetti, Simona Aracri, Corrado
Motta, Massimo Caccia, Marzia Rovere, Alessandra Mercorella, Fantina Madricardo,
Antonio Petrizzo, Francesca De Pascalis

A Smart Ocean Observation System for Reliable Real-Time Measurements. ..........ccccceevevuerereneneeeenieneeneans 1197
Camilla Saetre, Astrid Marie Skdlvik, Kjell-Eivind Fraysa, Marie Bueie Holstad

Physics Driven Deep Learning Based Simulation of Side Scan Sonar Images ..........c.ccoceveverceienienicncnenne. 1202
Sreehari V R, Mahesh Raveendranatha Panicker, Faheema A G J



Detecting Sea Surface Slicks Using Automated Machine Learning...........cocceceveeeenieneneninencniencnieneneene 1207
Milena Ossenbeck, Daphne Theodorakopoulos, Jérge Schneemann, Oliver Ferdinand,
Mariana Ribas-Ribas

Towards a Low-Cost, Rapid Microplastic Optical Detection System Using Fluorescent Staining
Through Nile Red for in Situ Ocean DeployMENnt ...........c.cccveiiierieriieriiiieeiesieste et ere e seesee e seeaeseesenens 1217
Suparnamaaya Prasad, Kevin Bennett, Andrew Bennett, Michael Triantafyllou

Impact of Variable Aperture Area of Transmitter on High-Speed OOK Underwater Visible Light
COMMUNICATION SYSTEIML......eetietietieieete et ette st et et etteetee st e e bt e teeeeeaeesseesseenseanseenseensesseeseenseenseeneesneesneanseanes 1222
Priya Pandey, Monika Aggarwal

Shore Control Centre for Multi-Domain Heterogeneous Robotic Vehicles..........c.cccevievieciincienienienieeienee. 1228
Francisco S. Neves, Hugo J. Campos, Daniel F. Campos, Rafael M. Claro, Pedro N. Almeida,
Jodo V. Marques, Andry M. Pinto

Transfer Learning of Image Classification Networks in Application to Dolphin Whistle Detection ............. 1232
Xi Lu, Lutz Lampe, Burla Nur Korkmaz, Alberto Testolin, Roee Diamant

Embedded Imaging Sonar Simulator for AUV LocaliSation ...........cceecuveeierienienienieeie e 1241
Pierre Narvor, Benoit Zerr

Low-Power, Low-Cost LoORaWAN Gateway Buoy for Use with Wireless Underwater Sensor
INBEWOTKS .ottt ettt bbbttt e b et eb e eb et es e eb et et b et st b et s e eb bt esenes 1245
Gavin James Lowes, Jeffrey Neasham, Benjamin Sherlock, Richie Burnett

Spatial-Reuse TDMA for Large Scale Underwater Acoustic Multi-Hop Grid Networks........c..cccceeevenenene. 1254
Jianyu Zhang, Filippo Campagnaro, Michele Zorzi

Sea Experimentation of Single Beacon Simultaneous Localization and Communication for AUV
INAVIZALION 1..vivietieieeie et ete et e st e et et esbeeebeesteesaesseesseesseesseessesseesseesseesseesseassesssasssesseesseensesssesseessseseenseessenssens 1260
Raphaél Garin, Pierre-Jean Bouvet, Philippe Forjonel, Beatrice Tomasi

COLREG-Compliant Simulation Environment for Verifying USV Motion Planning Algorithms................. 1266
Mustafa Bayrak, Haluk Bayram

Investigation into Techniques for Real-Time Crowded Ice Floe Segmentation ...........cccccceveeericeienienenennene 1276
Robert M. Gash, Kevin A. Murrant, Jason W. Mills, Richard R. J. Duan

Performance Analysis of Time Reversal Underwater Acoustic Communication ............cccccevvereeereeeeeeeennnnns 1284
Nabajyoti Nath, Sonali Chouhan

Underwater Acoustic Localization Using Pose-Graph SLAM .........cccoovieviiiviiiiiiienierieeere e 1289
Marta Real, Pau Vial, Narcis Palomeras, Marc Carreras

Machine-Learning-Based Size Estimation of Marine Particles in Holograms Recorded by a
Submersible Digital Holographic CameTIa..........c.eeouieiiruieniieiieieeie ettt ettt ettt ee e sneesseenaeenees 1295
Zonghua Liu, Sarah Giering, Thangavel Thevar, Nick Burns, Mike Ockwell, John Watson

TideRider: A Low-Cost Coastal Profiling F1oat ..........c.ccccoviiiieriieiiiiiicieeeeett ettt 1303
Patrick McGuire, Michael Jakuba, Jim Partan

Increasing the Sustainability of Composite Components of Marine Hydrokinetic Turbines.............c...c........ 1310
William Finnegan, Tomas Flanagan, Micheal O Conghaile, Patrick Cronin, Francesco
Salvatore, Jan-Niklas Garbers, Jamie Goggins



The Role of Research Infrastructures in Supporting the Sustainable Development of the Blue
B COMOIMY ...ttt ettt ettt et e e e sb e et e ea et en e em e e es e e b e e bt ense e e e emeesaeeeneeneenteenteeneeeneens 1314
Kieran Reilly, Paul Gaughan, Christine Loughlin

Adaptive Rake Receiver Performance for M-Ary Orthogonally Modulated Signals in the
Underwater ACOUSHIC CRANMEL.......c..ouiiiiiiiiiiiiiieeee ettt ettt et sae bbb 1324
Tom Corner, Jeff Neasham, Jon Davies

An Algorithm for Relative Navigation of Underwater Vehicles............oeoevieiiiiiiiiniiic e 1332
Goksel Berker Gonul, Yusuf Kerem Gunalp, Mehmet Ali Saygili, Evren Samur

The MARS Portal - Monitoring UK Underwater Glider and AUV Operations............cocooeveeerreeienienenennens 1338
Alvaro Lorenzo Lopez, Owain Jones, Dan Jones, Trishna Saeharaseelan, Ashley Morris,
Kames Kirk, Izzat Kamarudzaman, Adrian Periate Sanchez, Mario Hernandez Tejera,
Alexander Phillips

Uncertainty-Aware Acoustic Localization and Mapping for Underwater Robots ...........ccccoeceeieieneiencnenne. 1345
Jingyu Song, Onur Bagoren, Katherine A. Skinner

Design and Failure Analysis of Multi-Component Mooring Lines with Non-Linear Polymer
Springs for Floating Offshore Wind TUIDINES ........c.cccueriirierieiieieeeceeee et 1354
Jared McFadden, Hassan Mahfuz

Comparative Study of Semantic Segmentation Methods in Harbour Infrastructures............ccccecevenenenenene 1364
Alexandra Nunes, Ana Rita Gaspar, Anibal Matos

Modeling the Underwater Electromagnetic Radio Frequency Channel in the DESERT Underwater
INEEWOTK SIMULALOT ...ttt ettt sttt et et be bt be et e nennesaeenes 1373
Riccardo Tumiati, Filippo Campagnaro, Irene Cappelli, Alessandro Pozzebon, Michele Zorzi

System Identification of OSWEC Response Using Physics-Informed Neural Network ...........cccoevvervvennenee. 1380
Mahmoud Ayyad, Alaa Ahmed, Lisheng Yang, Muhammad R. Hajj, Raju Datla, Lei Zuo

Visual Place Recognition for Harbour Infrastructures InSpection ...........coeovevierieienieiiie s 1385
Ana Rita Gaspar, Alexandra Nunes, Anibal Matos

Propeller Characterization Testing of a Blue Robotics T200 Thruster..........ccvecvveevieierienienieeie e 1394
Jessica Lam, Audrey Chen, Andrew Bennett, Michael Triantafyllou

On Cathodic Protection Monitoring and Inspection of Seabed Pipelines...........cccccoeerieniinieneiiiiieeee 1402
Patryk Olszewski, Antoni Grabowski, Matej Duncko, Simon Pedersen

Towards a Cognitive Architecture for Maring RODOLS ...........cccvervieriiiiiiieiiciceiceie et 1407
Jeremy Paul Coffelt, Michael Beetz, Peter Kampmann

Calibration of Fish-Inspired Lateral Line SENSOTS.........cccueiieiirrieiiiie ettt 1415
Erin Menezes, Reyna Ayala, Andrew Bennett, Michael Triantafyllou

Development of a Solar-Powered Remote Field Camera..........cccoccvivviiieriieniieiieieeieciesieeie e 1422
Kevin Bennett, Robert Vincent, Andrew Bennett, Michael Triantafyllou

Dynamic Positioning of Networked Unmanned Marine Vehicles with Random Occurring Zero
Value Attacks Via Switched Systems ApPProachi.........cocoeoiiiiiiiinieiieeee e 1426
Lili Li, Bo Wang, Yulong Tuo

Control Co-Design of Mechanical Power Takeoff for a Dual-Flap Surge Wave Energy Converter............... 1432
Lisheng Yang, Jia Mi, Jianuo Huang, Giorgio Bacelli, Muhammad Hajj, Lei Zuo



Additive Manufacturing to Address Shipboard Supply Chain Challenges...........ccccoeevveveervenienieniieieeieeenns 1439
Faith Brooks, Alexander Laun, Brad Baker

Green-Box System Identification and Carbon Footprint Analysis for Sustainable Computing...................... 1448
Thalita Nazaré, Kumars Mahmoodi, Erivelton Nepomuceno

Research on Modeling of the Seafloor-Resident AUV During Bottom-Sitting Operations ..............cceeveneeen. 1454
Shuai Kang, Zhiduo Tan, Xinle Liu

Wireless Network for Offshore Renewable Energy Installations- Software Defined Radio Approach.......... 1459
Shashank Rao, Jacqueline Walker

Sea Perch II: Educational Autonomous Underwater Vehicle for K-12+ Audiences.........ccccoeeevveeeeeveeeennnnnnn. 1466
Ansel Garcia-Langley, Isabel Alvarez, Meaghan Sarno, Diane Brancazio, Andrew Bennett,
Michael S. Triantafyllou

A Configurable Greedy Planner for Collaborative Robotic Search in Acoustic Fish Telemetry

Nikolai Lauvds, Jo Arve Alfredsen

Joint Beamforming and Tracking for Multi-User Acoustic COmmuniCations ..........e.cueeevereereeseeesieeseeeeennens 1482
Diego A. Cuji, Zhengnan Li, Milica Stojanovic

Frequency Offset Estimation for High Data Rate Acoustic MIMO-OFDM Systems.........c.ccccceveevenienenennens 1486
Zhengnan Li, Diego A. Cuji, Yukihiro Kida, Mitsuyasu Deguchi, Takuya Shimura, Milica
Stojanovic

Design of Fluidic Control Board for SeaPerch I1...........cccooiiiiiiiiieee e 1490
Valeria Gutierrez, Andrew Bennett, Diane Brancazio, Michael Triantafyllou

EM Based GLRT Detector for MIMO Active Sonar Using Bistatic Reverberation Model...............cc.coc..... 1496
Pradeepa R, Rubin Jose Peter, Lakshmi Narasimhan Theagarajan, Arunkumar K. P, Hareesh
G

Ship Happens: A Multipurpose Autonomous Surface Vehicle Testing Platform ............cococveiiiiiiiininnnnne. 1502
Audrey Chen, Ansel Garcia-Langley, Jessica Lam, Herbert Turner, Andrew Bennett, Michael
Triantafyllou

EDA-SALSA: Development of a Self-Reconfigurable Protocol Stack for Robust Underwater

ACOUSHIC NEEWOTKINE ...ttt ettt ettt st ettt et e e s e s st e e b e e bt eaeemeeemeesaeesaeaseenseenteensesneens 1508
Henry Dol, Koen Blom, Dimitri Sotnik, Ivor Nissen, Roald Otnes, Arwid Komulainen, Filippo
Campagnaro

Gradient-Descent Based Optimization of Multi-Tone Sinusoidal Frequency Modulated Waveforms............ 1518
David G. Felton, David A. Hague

A Prototype USV Designed for Maneuvering in a Crowded Oyster Farm...........coccoooviviiiniiiieiieieeee 1525
Annemarie Dapoz, Daniel Klahn, Fiona Gillespie, Andrew Bennett, Michael Triantafyllou

Multi-Hypothesis Task Planning: Integrating Temporal Al Planning and Semantic World Modeling
for AUV Inspections in Unknown ENVIFONMENES ..........cccuerierierieeiieiiesiesiieie e eee st seeeseesesneseee e eneeenes 1534
Alberto Topini, Edoardo Topini, Alessandro Ridolfi

An Experimental Gripper for Harvesting Scallops.........ccoiiiiriiieieieese e 1544
Tobeck F. Bourke, Michael P. Hayes



Distortion Correction of AUV-Acquired Side-Scan Sonar Data..........c.ccccevierieiienieieecieceeseeceeeee e 1551
Valerio Franchi, Hayat Rajani, Rafael Garcia, Borja Martinez-Clavel, Nuno Gracias

The RUVIFIST Project: Preliminary Experimental Results with a Reconfigurable Underwater

Vehicle for Inspection, Free Floating Intervention, and Survey Tasks ........cccccovvvevieriieniicieiiecieseeieeveeene 1561
Edoardo Topini, Gherardo Liverani, Jonathan Gelli, Andrea Della Valle, Alberto Topini,
Mirco Vangi, Alessandro Ridolfi, Benedetto Allotta

An Efficient Coring Technology for Deep Sea Mineral EXploration...........ccocveieereeieenienienienieeeieeeeeeens 1571
Al Rumson, Anette Broch Mathisen Tvedt, Christian Aas

Design and Analysis of Hydromine for Harvesting Energy from Ocean Currents with No External

IMOVINE PATES ..ottt ettt sttt et e et e et e esbeste e be e beesseesseesaesseesseenseesseasseessasssessaesseessennsesssessnenns 1582
Brent C. Houchens, Nathaniel B. Develder, Elizabeth H. Krath, James M. Lewis, Evan G.
Sproul, Ikpoto E. Udoh, Carsten H. Westergaard

Oyster Farming by Autonomous Surface Vehicles : An Implementation of Control and Perception

N 1S 1 OO OO P TP 1591
Daniel Klahn, Fiona Gillespie, Sebastian Monsalvo, Annemarie Dapoz, Andrew Bennett,
Michael S. Triantafyllou

Infrastructure for Remote Experimentation in the Trondheim Fjord...........ccccooiiriiiiiiiniii e 1599
Antonio Vasilijevic, Karoline Barstein, Jens Einar Bremnes

Staying Connected: Improving Communication Between Underwater Vehicles Using an
AUtONOMOUS INEEIMEAIATY .......eiiiiiieiieiieieeie ettt te et e s te e te et e e b e esbeetaesteesbeesseessesssesssesseesseenseessenssens 1605
Devon M. Webb, Christopher Archibald, Joshua G. Mangelson

Waterproof Underwater Gamma-Ray DeteCtor ..........coouiiiiiiiiiiiieiieeees et 1613
Jungmin Seo, Soo Mee Kim

Self-Powered Autonomous Sensing System for Arctic Ocean Using a Frequency-Multiplied

Cylindrical Triboelectric NaNOZENEIALOT .........c.cevieriieiieieeieriesieeteeteeteseesseesseesseessesssessaesseesseessesssessessaens 1615
Hyunjun Jung, Brianna Friedman, Habilou Ouro-Koura, Aljon Salalila, Jayson Martinez,
Andrea Copping, Ruth Branch, Z. Daniel Deng

Database-Based Physical Layer Authentication for Dynamic Underwater Acoustic Networks..................... 1620
Ting Shi, Ruigin Zhao, Xiaohong Shen, Haiyan Wang

Efficient Hydraulic-To-Electric Energy Conversion for PCM-Based Ocean Thermal Gradient

Energy System to Power Uncrewed Underwater VEhiCIes .........ccveviieiieiiiienieieeee e 1624
Z. Daniel Deng, Hyunjun Jung, Habilou Ouro-Koura, Aljon Salalila, Brianna Friedman, Jian
Liu, Andrea Copping

Marine Spatial Planning of a Wave-Powered Offshore Aquaculture Farm in the Northeast U.S................... 1628
Arezoo Hasankhani, Gabriel Ewig, Rebecca McCabe, Eugene Thome Won, Maha Haji

Developing Low-Cost, Simplified, and Open-Source Durafet-Based pH Instrument Electronics................. 1638
Amelia L. Ritger, David C. Burnett

Catamaran Based Two-Body Point Absorber Wave Energy Converter with Rope Driving Power
Takeoff Design, Modelling, and Proof-Of-Concept ...........cceivierieriiiiiiiiiiiesierte ettt eee e see e eseeaesne e e 1645
Jianuo Huang, Xiaofan Li, Lisheng Yang, Haonan Cheng, Muhammad Hajj, Lei Zuo

A Slow Descent Deep-Sea Lander with Integrated Hydrodynamic Plate............cccoceeoiiiiiiniiinieiieieeee 1653
Xiaoqing Peng, Xueyu Ren, Jian Huang, Wei Wang, Jiawang Chen, Peng Zhou



Contextual Multi-Armed Bandits for Data Caching in Intermittently-Connected Lossy Maritime
INEEWOTKS ..ttt st b ettt e b e st b e sae bt et et et st e bt sh e bt e aeean et et et e enes 1657
Pedro A. Forero, Cherry Y. Wakayama

Design and Testing of a Long Endurance Coastal Monitoring Robotic Platform............c.ccoceeovveiinincnennn. 1667
Arianna Ilvonen, Olivia Velten-Lomelin, Andrew Bennett, Nathaniel Bandt, Michael
Triantafyllou

Developing WaterHCI and OceanicXV Technologies for DIVINg ........cccceeeerieriirerieiieeiereeeeeeeee e 1676

Sarah Jane Pell, Steve Mann, Michael Lombardi

Autonomous Hanging Tether Management and Experimentation for a UAV-USV Team: Sea Trials............. 1686
Kurt Talke, Frederick Birchmore

A Comparison of Time Domain Delay and Sum Beamforming and Chirp Zeta Transform
Beamforming for Underwater 3D Acoustical IMaging...........cceceeieierieriniiiiieeeieee e 1694
Mimisha M Menakath, Mahesh Raveendranatha Panicker, G Hareesh

Demonstration of Full-Duplex Magneto-Inductive Communication for Underwater Applications................ 1698
Ehsan Ul Haq Rehan, Muhammad Nauman Khattak, Niaz Ahmed, Muhammad Muzzammil,
Saif Al-Kuwari

Narrow Down Forecast Range: Using Knowledge of Past Operations and Attribute-Dependent
Thresholding in Good Fishing Ground PrediCtion .............cocoiieieeieiineie e 1703
Haruki Konii, Teppei Nakano, Yasumasa Miyazawa, Tetsuji Ogawa

Validation at Sea for uly*, the Latest Deep Diving AUV for Oceanographic Research..............ccccceecuvenennnnn. 1710
Lorenzo Brignone, Jan Opderbecke, Marie Edith Bouhier, Christian Marfia, Romain Piasco,
Nicolas Gobillot, Carole Magnier, Aurelien Arnaubec

Electronics System Design of a Compact Underwater GLder............ccoovvevieriieiieciinieniesiee e 1716
Ahmed Al-Tawil, Moustafa Elkolali, Alex Alcocer

Deformation.ai: Automatic Structural Damage Detection and Measurement for Vessel Remote

4] 01T 1103 ISRt 1721
Xiaoliang Gong
Analysis of Glider Motion Effects on PUumped CTD..........ccccovvieviieiieiieiecieseeieeie ettt snne s 1728

Chenyi Luo, Yanhui Wang, Cheng Wang, Ming Yang, Shaoqiong Yang

Displacement Monitoring System for Submarine Pipelines During Repair...........ccoccevviiiiniinieiieiieeeee 1735
Xueyu Ren, Xiaoqing Peng, Peiwen Lin, Zhangyong Jin, Wendi Dai, Jiawang Chen

Outage Analysis of IRS-Assisted Dual-Hop Mixed RF-UWOC NetWork ..........ccccveverienieneenieeieeieeeeeenn, 1740
Neha Choudhary, Sandeep Joshi, V. K. Chaubey

A Passive Acoustic Approach to Impact Assessment of Large Underwater Explosions on Marine

Fauna — Planning, Analyses, and Lessons Learned ...........ccccooeriiiiiiiiieieiee e 1745
Shyam Madhusudhana, Holger Klinck, Kerri D. Seger, Christopher M. A. Verlinden, Kevin D.
Heaney

Differentiable Ocean Acoustic Propagation Modeling ...........cccevveiieiiieiinieiierieie et 1752
Mandar Chitre

Experimental Investigation on Thermal Analysis for Solar Panel Using Fiber Bragg Grating Sensor .......... 1760

Tarun. N, S. Sharvesh, Shravan. P, Bharathiraju, R. Kumar, Gerard Dooly, Samiappan
Dhanalakshmi



A Feed-Forward Switched Adaptive Filtering Configuration for Underwater Acoustic Signal

Denoising Technique With LoOW-COmPIEXitY .......cceeriiiiiiiriiiiere ettt eneesneens
Deelkshitha Adusumalli, Swapnil Maiti, S. Hannah Pauline, Gerard Dooly, Samiappan
Dhanalakshmi

Simulation Environment for UAV Offshore Wind-Turbine InSpection ............cccccevvverierieciiecienieseenieeieenne
A. Oliveira, A. Dias, T. Santos, P. Rodrigues, A. Martins, E. Silva, J. Almeida

Underwater Subwoofer Systems for Sound Emission in the Low Frequency Range..........cccccoccveiveiinenenne
Andrey K Morozov

An Adaptive SVM-Based Routing Protocol for Underwater Acoustic Sensor Networks ............cccvecvvevennnne
Shuyun Zhang, Huifang Chen, Lei Xie

An Ocean Current Field Estimation Method in Under-Ice Environment Using the Underwater
AcOUSHIC SENSOT NEEWOTK ..ottt et st st sae e
Chenglei Lv, Huifang Chen, Hao Chen, Lei Xie

Research on the Grow and Die of Seabed Gas Hydrate Mound In-Situ Monitoring Based on MEMS
SENSOT NEEWOTK ...ttt et ettt st b e st a et e et et e bt s bt e bt eateatenaenbesbesaeebeene
Yongqiang Ge, Xingshuang Lin, Ying Wang, Peng Zhou, Wei Wang, Jiawang Chen

Base Station-Based Underwater Communication NEtWOIK............oovvviiiiiiiiiiiiiii e eeeeeeeeeee e
Haklim Ko, Hojun Lee, Minhyuk Cha, Seongho Kim, Seyeon Kim, Taeho Im

Sustainable Blue Economy: Transformation, Value and the Potential of Marine Ecosystems.......................
Steffen Knodt, Martin Visbeck, Antje Biber

Acousto-Optic Cooperative Pointing, Acquisition and Tracking Method for Undersea Laser
COMIMUITICATION ...ttt ettt ettt ettt st e et e bt et eat e et e e sb e e s b e e bt e st e eabesaeesbeesbeenbeemteeateeseeebeenbeebeenbeeneesmeesaeenne
Yang Weng, Sehwa Chun, Yuki Sekimori, Omar Alkhazragi, Takumi Matsuda, Abderrahmen
Trichili, Tien Khee Ng, Boon S. Ooi, Toshihiro Maki

Embedded Port Infrastructure Inspection Using Artificial Intelligence............cocceeveeniiiiiiniienienieieeeee
Nicolas Vigne, Rémi Barrere, Benjamin Blanck, Florian Steffens, Ching Nok Au, James
Riordan, Gerard Dooly

A Method to Reduce the Multi-Path Propagation Effect in Hydroacoustic Characterization.........................
Gabriela Masgras Constantin, Mirel Paun, Alin Danisor, Razvan D. Tamas

Cooperation in Surveillance Autonomous Underwater Networks: Field Experience from
REPMIUS22 ..ottt ettt e et e et e e e ettt e e et et e e eaaaeeesaateeesamteeesensseeessaaeessnsaeessnaeessanseeeans
Gabriele Ferri, Alessandro Faggiani, Pietro Stinco, Alessandra Tesei, Robert Been

A Practical Comparison of GEO and LEO Satellite Communication Systems for Remote Presence
Control 0f AN ROV ..ottt et et sttt
Aoife Hegarty, Edin Omerdic, Petar Trslic, David Tormey, Gerard Dooly, Daniel Toal

Cooperative Marine Litter Detection and Environmental Monitoring Using Heterogeneous Robotic

Anja Babic, Fausto Ferreira, Nadir Kapetanovic, Nikola Miskovic, Marco Bibuli, Gabriele
Bruzzone, Corrado Motta, Roberta Ferretti, Angelo Odetti, Massimo Caccia, Simona Aracri,
Francesca De Pascalis

Pose Estimation Strategy and Performance Analysis for Underwater Vehicles in Low-Visibility
ENVITONIMIEIIES. ...ttt ettt ettt ettt e et e eat et e et een e eseees e e be e st enseemeeemeesaeesneanseenseenseenseeneens
Cosmin Delea, Mahmoud Ghorab, Nico Zantopp, Elisabeth Banken



Dealing with Feature Correspondence in Visual Odometry for Underwater Applications.............ccecvevennenne 1863
Francesco Ruscio, Simone Tani, Matteo Bresciani, Riccardo Costanzi

Autonomous UAV Landing Approach for Marine Operations ............cccceeeeereeeeienieneneseeeeeeeneeneesee e seeenes 1871
André Moura, José Antunes, Jodo J. Martins, André Dias, Alfredo Martins, José M. Almeida,
Eduardo Silva

Simulation of Under-Ice Acoustic Propagation Loss Due to Ice Keels........ccoooeriirienieniiiieeieieeeeee, 1881

Nicholas P. Chotiros

Preliminary Study on System Design of USBL-Aided Underwater Navigation for Hull Cleaning
RODOLS. ..ttt ettt b e bt eh et e e b e bbbt bt et et bt bbbt eb b et et b st ebeeaean 1886
Pan-Mook Lee, Sea-Moon Kim, Hyuk Baek, Bong-Huan Jun

Scalable Framework for AIS Data Exploration Through Effective Density Visualizations .............c.ccc....... 1891
Alexandros Troupiotis-Kapeliaris, Eleni Tsili, Manolis Kaliorakis, Giannis Spiliopoulos,
Dimitris Zissis

TEC4SEA — Developing Maritime Technology for a Sustainable Blue Economy..........ccccccceeveriiirieniennne. 1897
Paulo Monica, Nuno Cruz, José M Almeida, Antonio Silva, Eduardo Silva, Carlos Pinho,
Carlos Almeida, Diana Viegas, Luis M Pessoa, Ana P Lima, Alfredo Martins, Fred Zabel,
Bruno M Ferreira, Ireneu Dias, Rui Campos, Jodo Araujo, Luis C Coelho, Pedro S Jorge,
Jodo Mendes

Shaping an Ocean of Possibilities for Science-Industry Collaboration (SOOP) ........cccceevveeviecieeierienieeienen. 1904
Toste Tanhua, Klas-Ove Méller, Martina Lébl, Ulrike Kleeberg, Friedrich V. Rantzau, Soren

Krdgefsky

Community-Driven Business Models for Seaweed Farming: The ‘C-FAARER’ Approach............cccccce....... 1908
Dharmendra Kapletia, Nessa O’Connor, Mary Lee Rhodes, Diarmaid Mulcahy

Regional Coalitions at the ‘Biodiversity Beyond National Jurisdiction’ Negotiations............ccceeeververreenenne. 1912
Elizabeth Mendenhall

Polar Literacy Initiative: A Review of Programs and Resources Designed for Informal and Formal

Learning CONEXES ....eeueeieiieeeieetieett et et et e et e st e bt et e et eateeatesse et e eateemteeneeeseeaseenseenseemsesmeesaeesaeanseenseenseensenneens 1916
Liesl Hotaling, Janice McDonnell, Kasey Walsh, Sage Lichtenwalner, Oscar Schofield,
Marissa Staffen, Alesha Vega, Matthew Newman

The Tethered Ocean Profiler, TOP .........oooooviiioiieie et e e eaae e e e e e e eenreeeenns 1920
J. K. O’Brien, R. A. Krishfield, M.-L. Timmermans, J. M. Toole

A Computationally Efficient and Aliasing-Free Broadband DOA Estimation for Arbitrary Sparse
LLIN@AT ATTAYS ..ottt ettt ettt ettt e a et e s bt e s bt e bt e et e ab e s et e s hte e bt e bt enteen b e eaeeeb e e beebe e beenaesaeesaeenne 1930
Long Yang, Yixin Yang, Mengling Yu, Bangjie Zhou

Additively Manufactured Bulkheads for Uncrewed Underwater Vehicles..........coceevveveneniniercnienicncncnene. 1934
Brendan P. McNelly, Richard Startt, Curt Albert

Prototyping an Autonomous Underwater Vehicle to Support Port Protection Challenges ............ccccccevueneenne. 1941
Brendan P. McNelly, Curt Albert, Jordan D. Appler

Numerical Study on Multipath Elimination Algorithm for an iUSBL System Using LFM Signals............... 1948
Sea-Moon Kim, Pan-Mook Lee, So-Young Sung, Jin-Yeong Park



Implementation of a Real-Time Time-Varying Channel Simulator for the Verification Test of
Underwater Acoustic Communication Modems and Network Algorithms ..........ccccoeoieiiiiniinieiieieeee 1952
Sea-Moon Kim, Seung-Geun Kim, Youngchol Choi, A-Ra Cho

Joint Detection and Tracking for Compact HFSWR ........ccccciiiiiiiiieiieceeeeeee et 1956
Xiaotong Li, Weifeng Sun, Yonggang Ji, Yongshou Dai, Weimin Huang

Investigation of HNS (Hazardous and Noxious Substances) Distribution in the Seawater and
Sediment on Coastal Areas Near Marine Industrial Facilities ...........ccoccveiiiiiiiiiiinieeceeeeeeee e, 1960
Hoon Choi, Chonrae Cho, Byeong-Kyu Min, Hyo-Jin Seo, In Young Kim, Moonjin Lee

Marine Video Cloud: A Cloud-Based Video Analytics Platform for Collaborative Marine Research............ 1964
Zigiang Zheng, Tan-Sang Ha, Yingshu Chen, Haixin Liang, Apple Pui-Yi Chui, Yue-Him
Wong, Sai-Kit Yeung

MarineVRS: Marine Video Retrieval System with Explainability Via Semantic Understanding .................. 1970
Tan-Sang Ha, Hai Nguyen-Truong, Tuan-Anh Vu, Sai-Kit Yeung

Optimal Ship Routing Via Spherical Visibility Graphs ..........cccceceevieiienininininiieeieneneneseeceeeeeeesene e 1978
Andre Nuriez, Felix H. Kong, Konstantin M. Seiler, Alberto Gonzdlez Cantos, Robert Fitch

The Study of Risk Assessment-Based Ambient Seawater Quality Criteria Establishment on HNS
(Hazardous and Noxious Substance) in the Effluent from Marine Industrial Facilities ..............ccccevveeueennennn. 1984
Hoon Choi, Hyo-Jin Seo, In Young Kim, Moonjin Lee

On the Sea Trial Test of the Autonomous Collision Avoidance Among Multiple Unmanned Surface
VBRICIES ...ttt bt b et e ettt b e bt bt e h e bt et ettt bbbt e a e a b et et besaeebeeae s 1988
Nam-Sun Son, Han-Sol Park, Chun-Seon Pyo

Trainable Dynamical Estimation of Above-Surface Wind Speed Using Underwater Passive

AACOUSTICS ...ttt ettt ettt st b et b et e et et b e sh e eb e st es e m b et e e bt e bt e bt e bt eh e emten b et e et e e bt ebeeb e emten b et e benbenbeebeeaean 1994
Matteo Zambra, Dorian Cazau, Nicolas Farrugia, Alexandre Gensse, Sara Pensieri, Roberto
Bozzano, Ronan Fablet

Ist Year of Running MIR at UL .......c.oooiiiiiiiiie ettt et et s e e 2000
Pedro J. Sanz, Raul Marin, Salvador Lopez-Barajas, Alejandro Solis, Ricard Marxer, Vincent
Hugel

HF Radar Wind, Wave and Current Measurements for Offshore Wind POWeT...........cccccoovvvvivivieiiicineeenne. 2005

Lucy R Wyatt

Edge Al-Based Early Anomaly Detection of LNG Carrier Main Engine Systems............ccccoeeieiieiienenenennene 2013
Donghyun Kim, Taigon Kim, Minji An, Yonghun Cho, Yunju Baek

Coordination of Marine Multi-Vehicle Autonomous Systems Via the Distributed Command
GOVEINOT APPIOACK ...ttt sttt ettt e et e st e st e st e s e essessaesseesseanseesseanseessessaensaenseensesnsesnsessnenns 2019
Alessandro Casavola, Ayman EI Qemmah, Francesco Tedesco, Franco Angelo Torchiaro

Increasing the Underwater Sensor Networks Potential in Montenegro - An Overview of the

Horizon Europe MONUSEN PIOJECL.......ceutiieiiiiitiiie ettt sttt ettt ettt see st et e e neesaesbeseeeneenean 2027
Slavica Tomovic, Nikola Miskovic, Jeffrey Neasham, Massimo Caccia, Zarko Zecevic, Fausto
Ferreira, Luka Martinovic, Igor Radusinovic

Acoustic Detector for Multiple Vocalizing Marine Mammal Individuals ...........ccoocoeiiiiiiiniiniiieieeee 2033
Simen Hexeberg, Hari Vishnu, Koay Teong Beng, Abel Ho, Wu Yusong, Mandar Chitre,
Karenne Tun, Karen Lim



False Plot Identification Using Multi-Frame Clustering for Compact HFSWR.............ccooiniiiniiiieiieeee 2041
Weifeng Sun, Linlin Zhao, Xiaotong Li, Yonggang Ji, Yongshou Dai, Weimin Huang

Marine Radar-Based Coastal SLAM with Occupancy Grid Mapping..........cceeeeeeerieneneseenereeeenienesee e 2045
Hyunkeun Cho, Jinwhan Kim

MASK - Increasing Sea Knowledge Awareness Among High School Students Using Marine Robots.......... 2050
Fausto Ferreira, Pula Nad, Tomislav Jagust, Nikola Miskovic, Francesco Maurelli, Antonio
Blazina, Lovro Maglic

Preliminary Study on Development of CPOS(Cyber Physical Operation System) for Underwater
RODOLS. ..ttt ettt b e bt eh et e e b e bbbt bt et et bt bbbt eb b et et b st ebeeaean 2055
T K. Yeu,J. B. Han, Y. J. Lee, D. G. Park, S. S. Kim, S. Hong

COALA - A Novel Approach to Offshore Tubular Inspection and Cleaning .............cceceveereeneriereeneeneenne 2059
Sigurd Klemmensen, Rasmus Olsen, Kristian Turner, Fredrik F. Sorensen, Malte Von Benzon

Emerging Ocean Contaminant Sensing Using Antibody-Based Optical Detection...........cccccveevveeverveneeennnne. 2068
Weili Guo, Caroline Murphy, Louis Free, Sean Power, Ciprian Briciu-Burghina, Chloe
Richards, Anne Parle-McDermott, Fiona Regan

Underwater Acoustic Spiral Source: Pool Tests and Calibration.............ccccceeveeveeriiecireieiieeeesreeieeve e 2074
Ruben Viegas, Friedrich Zabel, Antonio J. Silva

Training Inspection Class Mini-ROV OPEIatOrS.........ccuvrierieriierieeieeiesiesiiesteeteeaeseaesseesseesseessesnesseesseesseenes 2080
Fausto Ferreira, Pula Nad, Nikola Miskovic, Antonio Blazina, Lovro Maglic, Livia Maglic

Autonomous Underwater Vehicles Identification Through a Kernel Regressor...........cccoocivveiieienenencnenne. 2086
Paulo Lopes Dos Santos, T-P Azevedo Perdicoulis, Paulo A. Salgado, Bruno Miguel Ferreira,
Nuno A. Cruz

The Synthetic Aperture Mapping Sonar SAMS150 Onboard UlyX AUV 6000m : An Advanced

Solution for Simultaneous Detection and Identification of Deep-Sea Features ...........ccoccvevvvecieeienvenieeneenee. 2091
D. Charlot, M. Couade, B. Marty, M. N. Fabre, P. Alain, J. Delbecke, Th. Laquet, B.
Chemisky, F. Mosca, M. E. Bouhier, L. Brignone, P. Jaussaud, J. Opderbecke

Machine Learning on Multisensor Data from Airborne Remote Sensing to Monitor Plastic Litter in
Oceans and RIVErs (PLaStiCODST) ....cuiiriiiiiiiiiieitieiieie ettt ettt st s e esteesbeesbeesbessaessaesseesseensesssessnanns 2099
Christoph Tholen, Mattis Wolf, Carolin Leluschko, Oliver Zielinski

The Second-Order Monostatic HF Radar Cross Section for Target-Ocean Patch Scatter .............ccccceeeeneeee. 2106
Michael Royle, Eric W. Gill

Assessment of Biofouling on Typical Marine Sensors Materials ............ccvecvieeveeierieneeneesieeieseeseeseeeseeeneens 2110
Adrian Delgado, Chloe Richards, Phlip Daly, Séan Power, Ciprian Briciu-Burghina, Yan
Delauré, Fiona Regan

Estimating Excess Noise from Deep Sea Mining: A Simulated Test Case ........cooveeerieiienieneneseeeeeeieeeen 2118
Seérgio M. Jesus, Orlando C. Rodriguez

NEREON - An Underwater Dataset for Monocular Depth EStimation ............ccccceevvevieciieienienienieeeeeeee. 2124
Jorio M. M. Dionisio, Pedro N. A. A. S. Pereira, Pedro N. Leite, Francisco S. Neves, Jodo
Manuel R. S. Tavares, Andry M. Pinto

Vision-Based 3D Reconstruction for Deep-Sea Environments: Practical Use for Surveys and
3T 0 1< o1 103 s PSPPSR OPSRP 2131
Maxime Ferrera, Aurélien Arnaubec, Clémentin Boittiaux, Inés Larroche, Jan Opderbecke



LiDAR-Based Ambient Detection for Surface Vehicles in Conurbations ..............ccceeeeevvieeeeieeeiciieeeeeneeeens 2138
Ilan Karez, Johannes Richard Marx, Torsten Jeinsch

Thinking Outside the Lab: Understanding Complex Systems is Key to Tackling Climate Change............... 2145
Kathryn Hautanen

Underwater Exploration with Sonar of the Flooded Basement of a WW-II Submarine Bunker in the
Context of the Digitization of Cultural HEeritage ...........ccouevieiieiieiiiie et 2151
Tim Hansen, Frederike Buda, Andreas Birk

Dating Wall Constructions from Brick Sizes in the Flooded Basement of a WW-II Submarine
Bunker for the Digitization of Cultural HErtage .........c.cccvevieiieriieiieiicie ettt sre e eae e sene e 2157
Andreas Birk, Frederike Buda, Tim Hansen

Technologies for Ocean Sensing Project Developments in Imaging and Sensing............ccecceeveeeereeneennenne 2163
Matthew Mowlem, Fillipa Carvalho, Rudolf Hanz, Ehsan Abdi, Camile Catalano, Katherine
Hartle Mougiou, Rana Abualhaija, Susan Evans, Dan Hayes, Ahmed Alrefaey, Reuben
Forrester, Jean-Olivier Irisson, Martin Arundel, Sarah Giering, Kevin Koser, Nathan Briggs,
Electra Gizeli, Patricia Lopez-Garcia, Wahida Bhuiyan, Peter Glynne-Jones, Jake Ludgate,
Jonathan Butement, Lionel Guidi, Miguel Massot Campos, Christopher L. Cardwell, Weili
Guo, Jon McQuillan, Marina Montresor, Efstathios Papadimitriou, Allison Schaap, C. Mark
Moore, Matthew Patey, Nina Schuback, Hywel Morgan, Marc Picheral, Blair Thornton,
Mojtaba Masoudi, Fiona Regan, Martha Valiadi, Caroline Murphy, Julie Robidart, John
Walk, Andrew Morris, Fabrizio Siracusa, Xiangyu Weng, David Nakath, Dan Spenser, Euan
Wilson, Kevin Oxborough

Improved Deep Learning Based Litter Detection in Aquatic Environments in Indonesia Using
DITONIES ..ttt ettt et ettt s bbbt et et bt bt bt et et e a e et ht e bt e bt e bt et e eaeesbeeae 2176

Mattis Wolf, Diajeng Wulandari Atmojo, Christoph Tholen, Oliver Zielinski

Experimental Investigation of a New Hybrid Spar Buoy Wind Turbine with Oscillating Water

(0F0) 111 1 WSS URUURRRNt 2183
Beatrice Fenu, Mauro Bonfanti, Mattia Glorioso, Chiara Pilloton, Andrea Bardazzi, Alessia
Lucarelli, Giovanni Bracco

A Low-Cost and Open-Source Robotic Fish Using 3d Printing Technology ...........cccceeevevierienienieecienreninns 2193
Matheus N. Santos, Jonnathan V. Souza, Stephanie Kamarry, Phillipe Santos, Fabio Prudente

Mission Planning for Collaborative Operations of Autonomous Marine SyStems..........ccccceeeeeeiereenieneneenne. 2199
Donghyun Kim, Junwoo Jang, Jinwhan Kim

ATLANTIS Coastal Testbed: A Near-Real Playground for the Testing and Validation of Robotics

FOT D&M ...ttt ettt e h e bt bt ettt et e bbbt e sttt e et e bt bt e bt et e it et e te b e 2204
Andry Maykol Pinto, Jodo V. Amorim Marques, Nuno Abreu, Daniel Filipe Campos, Maria
Inés Pereira, Eduardo Gongalves, Hugo Jorge Campos, Pedro Pereira, Francisco Neves,
Anibal Matos, Shashank Govindaraj, Lillian Durand

A New Approach to Deploy Passive Acoustic Monitoring Systems in Autonomous Robotics.............c....... 2209
Derek Puzzuoli, Justin E. Manley, Fritz Stahr, Elisabeth Paul, Stuart Carmichael

Optimal Heuristic Design of a High Efficient SWATH-Type Vessel........ccccooieiieiiniiiieiieeee e 2213
Natalia Citarella, Pietro Casalone, Francesco Niosi, Mauro Bonfanti

Predicting Future Wave Heights by Using Long Short-Term Memory ............ccveevieiereerieneenieeeeseeseeeneeenns 2223
Jannik Klemm, Alexander Gabriel, Frank Sill Torres



Feature Extraction Towards Underwater SLAM Using Imaging SONAr............ccceeveeveerevereenieneenieeieenenenns 2233
Antonio J. Oliveira, Bruno M. Ferreira, Nuno A. Cruz

Better Quantifying Inter-Annotator Variability: A Step Towards Citizen Science in Underwater

PASSIVE ACOUSLICS ...veuteutiuietiitteteeit ettt ettt ettt et et et b e bt bt e bt es et et e s bt st e e bt e bt es b et et e e bt sbeebeesees b et enbenbesbeebeenean 2240
Gabriel Dubus, Maélle Torterotot, Paul Nguyen Hong Duc, Julie Beesau, Dorian Cazau,
Olivier Adam

Qualitative Evaluation of State-Of-The-Art DSO and ORB-SLAM-Based Monocular Visual SLAM
Algorithms for Underwater APPLICAIONS ........cc.eeiiiiiiiiieie ettt ettt st e st e eneeas 2248
Juliette Drupt, Claire Dune, Andrew I. Comport, Vincent Hugel

A Centrifugal Microfluidic Sensing Platform for the Detection of Contaminants in the Marine

ENVITONIMENE ...ttt ettt ettt st b e bt e bt et et e be st e bt eb e ebe et es b et enbenbesaeebeeaees 2255
Sean Power, Caroline Murphy, Weili Guo, Louis Free, Ciprian Briciu-Burghina, Paola
Drago, Chloe Richards, Fiona Regan, Anne Parle-McDermott

Re-Imagining the Deep : The Importance of Data Visualisation in Maritime Archaeology Using
Open Source Bathymetry Data........cc.occuiiiiiiiiiiiieiicieeeeee ettt sttt ebe s e esbessaessaesseesseensesnnessnenns 2263
Sean Haughton, Fabio Sacchetti, Oisin McManus

Evaluation of the Energy Budget of a Solar Powered Autonomous Surface Vehicle ...........cccoocveiveiinenneen. 2264
Jessica Simmerman Wolfe, Gary D. Chesser, Gray Turnage, J. Wes Lowe, Jane Moorhead,
Robert Moorhead, James Herman

Comparison of Ship Energy Efficiency Methods for Bow Foil Technology ..........ccccocevenirininiceiiencncnennene 2270
James Bowker, Nicholas Townsend, Norbert Bulten, Sebastiaan Bleuanus

Use of Al in Real Time Vessel Routing Optimization and Emissions Prediction............coccovvvevveiiecieenenne 2279
Sue Molloy, Juliano Franz, Tim Rose, Ayhan Akinturk

Doppler Effects on Acoustic Ranging Uncertainties on Autonomous Underwater Vehicles in the

BRAUTOTT SEA ...ttt b ettt b e bt e b e a e a et et bbbt a st e e et b sheebeeaean 2285
Luis O. Pomales Velazquez, Isaac B. Salazar, Cristian E. Graupe, Jessica B. Desrochers,
Sarah E. Webster, Lora J. Van Uffelen

Mathematical Modelling of a TENG-Powered Data BUOY.........cccceoueiieiiiiiiiieieieeee e 2291
lain McLeod, Daniel Clemente, Paulo Rosa Santos, Francisco Taveira Pinto, Marco Rosati,
John V. Ringwood

Skeleton-Based Visual Recognition of Diver’s GESTUIE ...........ecueeverierieriierieeie e sieenie e eie e seeesieesseenseennes 2301
Bilal Ghader, Claire Dune, Eric Watelain, Vincent Hugel

Biosampler IS-ABS: eDNAuto Filtration Unit for Vehicle Integration (v2.0) .......ccceveieniieniieieneeneee, 2306
Antonio Carneiro, Guilherme Silva, Pedro Marques, André Marques, Nuno Dias, Carlos
Almeida, Catarina Magalhaes, Alfredo Martins

Robots in Aquatic Environments to Promote STEM and Environmental AWareness.............cceceeveeecueeuennenns 2310
Liljana Puskar, Ana Sovic Krzic, David Scaradozzi, Anastasia Nancy Pyrini, Nicoletta
Pantela, Panagiotis Kosmas, Daniele Costa, Laura Screpanti

Specialties of HAZID-Study for Large Unmanned Underwater Vehicles............ccoovvevieniieviiecienienienieeieenen. 2316
Sebastian Ritz, Anna Loewe, Jan Bauer

Attention-Based Self-Supervised Hierarchical Semantic Segmentation for Underwater Imagery................. 2326
Kurran Singh, Nick Rypkema, John Leonard



The Regulatory Framework for Marine Protected Areas in Ireland ..........c..coccooeveeiiiinininininnnciincncncne 2332
Sarah Ryan Enright

Application of Compressed Sensing to Ocean Remote Sensing with an HF Radar.............ccoceoiiinnne. 2342
Masoud Torabi, Reza Shahidi, Evic W. Gill

A Low-Cost Entangling Drifter for Sargassum Tracking: Design and Experimental Evaluation................... 2346
Chase Pixa, Kevin Manganini, Alyson Myers, Anna Pm Michel

The National Data Buoy Center’s Role in Enabling the New Blue Economy...........ccccccoiiiiiiinniincncneee 2351
William Burnett

Underwater ROV in Enriching Natural Science Learning Activities in Elementary School First-
HANA EXPEIICTICE ......eeneieiiieiie ettt ettt ettt e st e bt e e e et es e e e st e s bt e bt enteemeeemeesaeesaeanseenseenseensesneens 2355
Dalia Kager, Ana Sovic Krzic, Tomislav Jagust

The 2" Generation ColiSense System for the Detection of E. Coli in Bathing Waters.............cococevevevrennee. 2360
Ciprian Briciu-Burghina, Augusta Njongwe, Adam Worthington, Séan Power, Chloe Richards,
Nigel Kent, Fiona Regan

Automated Slocum Mission Pipeline Using Slocum Fleet Mission Control............ccccoeeereenienieiiecieeienenns 2367
James Ju Heon Lee, Stuart Anstee, Robert Fitch

An MCASS Tool for Enhanced Offshore Aquaculture Site Selection and Successful Licencing
ALCGUISTEION .ttt ettt ettt et et et et e etteesae st ees s e esseenseeneesseesseesseanseenseasseessenseenseenseensesnsesneesseaseanseensennsens 2373
Sarah Cosgrove, William Murphy, Ciaran Farrell, Damien O Keeffe, Nicola O Brien

The Effect of Ship Length Scale on Bow Foil Efficiency Gains in Waves.........cccocevererenieieieesienieneeeeene 2378
James Bowker, Nicholas Townsend

Ocean-Based Carbon Dioxide Removal: Role of Standards, Best Practices and Systems
ENZINEETING ..ottt b et e et et b e bbbt bt et et e b e st e bt sb e ebe et e st et et e b sheebeeaees 2388
Thomas C. O’Reilly, Christoph Waldmann, Stephen M. Holt, Fausto Ferreira

Node Authentication for Underwater Sensor Networks Based on Time Reversal and LinUCB .................... 2396
Chuangyuan Liu, Ruiqin Zhao, Ting Shi, Haiyan Wang

OceanMAPS V4.0i: A Global Eddy Resolving EnKF Ocean Forecasting System ...........ccccceevereeereeneennnne. 2401
Gary B. Brassington, Pavel Sakov, Prasanth Divakaran, Saima Aijaz, Jessica Sweeney-Van
Kinderen, Xinmei Huang, Stewart Allen

Multimodal, Software Defined Networking for Subsea Sensing and Monitoring...........ccccceeeeeeienereneneenne. 2409
Craig Stewart, Nazila Fough, Radhakrishna Prabhu

Potential Impacts of Large-Scale Seaweed Farming on Global Warming: A Review ...........cccocceevveciinienneene 2415
Osian Holgate, Ann Ruddy

TRIDENT — Technology based impact assessment tool foR sustalnable, transparent Deep sEa
miNing exploraTion and exploitation: A Project OVEIVIEW ...........ccvecvierieriiereereenieenieeeeseesseesseesseesessesseens 2421
E. Silva, D. Viegas, A. Martins, J. Almeida, C. Almeida, B. Neves, P. Madureira, A. J. Wheeler,
G. Salavasidis, A. Phillips, A. Schaap, B. Murton, A. Berry, A. Weir, G. Dooly, E. Omerdic, D.
Toal, P. C. Collins, M. Miranda, C. Petrioli, C. Barrera Rodriguez, D. Demoor, C. Drouet, G.
El Serafy, S. M. Jesus, J. Daniobeitia, V. Tegas, S. Cusi, L. Lopes, B. Bodo, L. Beguery, S.
Vandam, J. Dumortier, L. Neves, V. Srivastava, T. G. Dahlgren, J. Thomassen Hestetun, R.
Eiras, R. Caldeira, C. Rossi, J. Spearman, L. Somoza, F. J. Gonzdlez, R. Bartolomé, P.
Bahurel



The Effect of COVID-19 Shutdowns on Hawaiian Coral Reef Soundscapes .........ccceeevevvenieeneriescieneenennnn 2428
Daniel Duane, Karin Dolan, Joseph lafrate, Lauren Freeman

Wild Atlantic Wind Farms, Are They Cost-Effective? ..o 2434
Fiona Devoy McAuliffe, Mitra Kami Delivand, Frances Judge, Ross O’ Connell, Jimmy
Murphy

Ship Anti-Grounding with a Maritime Autonomous Surface Ship and Digital Twin of Port of

5 3001 00 ¢SSP 2443
James Riordan, Manfred Constapel, Petar Trslic, Gerard Dooly, Johannes Oeffner, Vincent
Schneider

Intelligent Detection and Filtering of Swarm Noise from Drone Acquired LiDAR Data Using

POINEPIIIATS ...ttt a bbbt ettt sb s bt bt e bt et et e e et e nbesbeebeeaeen 2451
Alexander Dow, Manduhu Manduhu, Gerard Dooly, Petar Trslic, Benjamin Blanck, Callum
Knox, James Riordan

Data-Driven Assessment of the Survivability and Maintainability of Offshore Renewable Energy
Devices in Ireland’s Harsh Maritime CIHMALE .........cccoeriririiieieieenesiestceceite ettt s 2457
Margaret Cullinane, Ross O ’Connell, Jimmy Murphy

TURTLE Robotic Lander in the Context of REP2022 Military EXercise .........cccecoeeverienieneeieee e 2464
Alfredo Martins, José Almeida, Carlos Almeida, Bruno Matias, Antonio Ferreira, Diogo
Machado, Hugo Ferreira, Ricardo Pereira, Eduardo Soares, Pedro André Peixoto, Eduardo

Silva

Froude-Krylov Force Estimation and Waypoint Tracking Control of an Underactuated Model Boat............ 2469
Ya Huang, Andrea Bucchi

A Note on Random Ocean Wave CharaCteriSation .........c.coevuirerieierieniinenineneeeeeetenre e eeenesae e v 2478

Andrea Bucchi, Ya Huang

A Low Cost Educational ROV Platform for Promoting Engineering Among Young Students: ROV
R2B2, NEW CRAIIEIZES .....cueeeeveriieiieiieiieieeie et stte it eteete et e ste st esteesteenseesseessesseesseeseensesnsesneesseenseanseensennsens 2488
Xavier Cufi, Andres El-Fakdi, Aymette Medina

Navigation, Guidance and Control of a Catamaran Robust to External Disturbances ...........c.ccccceverenenunne. 2495
Juraj Obradovic, Ivan Loncar, Matko Batos, Nikola Miskovic

Adapting Optimal Preventive Maintenance Strategies for Floating Offshore Wind in Atlantic Areas

by Integrating O&M Modelling and FMECA .........ccooiiiiieiieeeeetee ettt 2502
Mitra Kamidelivand, Peter Deeney, Fiona Devoy McAuliffe, Ross O’Connell, Isaac Mulcahy,
Jimmy Murphy

Wireless Teleoperation of HSURF Artificial Fish in Complex Paths..........ccoccociviiiiieniniinininieieccncee 2510

Saverio lacoponi, Nikita Mankovskii, Mohammed El Hanbaly, Andrea Infanti, Shamma
Alhajeri, Federico Renda, Cesare Stefanini, Giulia De Masi

Underwater Remote Volumetric Imaging with a High-Resolution Confocal LIDAR .........cccccoccieiiniinennenn. 2515
Joaquim Santos, Daniel Koestner, Yi-Chun Chen, Peter J. Rodrigo, Paul M. Peteresen, Borge
Hamre, Christian Pedersen

Observer-Based Fault Detection and Estimation of Unmanned Underwater Gliders..........cc.ccooovvvvvvvnnrnennnne. 2525
Jiarun Wang, Anyan Jing, Boxu Min, Linyu Guo, Yimin Chen, Jian Gao



The Marine Research Infrastructures in the European Marine Observation Landscape............cocevevereeennenne. 2531
Juan José Dariobeitia, Sylvie Pouliquen, Nicolas Pade, Christos Arvanitidis, Richard
Sanders, Adrian Stanica, Claire Gourcuff, George Petihakis, Valentina Tegas, Alan Berry,
Paolo Favali

Automated Battery Hot Swap System that Integrates Unmanned Aerial Vehicles with the
Autonomous Surface Vehicle SeaML:Seal.ion in Port Environment..............ccoccveviereeriieieeieseeneesieeveeenns 2534
Vincent E. Schneider, Ching Nok Au, Akif Budak, Johannes Oeffner, James Riordan

Hydrodynamics of Heaving Oscillating Water Columns in Low Keulegan-Carpenter Flow Regimes.......... 2542
Stuart Fechhelm, Li P. Sung

Structural Performance Optimisation of a Composite Rotor Blade for Retrofitting a 225-KW Wind
TUTDINE ...ttt st b et a et et b e s bt b e ebtea b et et e bt sb e ebeebeeb b et et enbesbeebeeaean 2549
Yadong Jiang, William Finnegan, Jamie Goggins

An Ultracompact Underwater Digital Holographic Camera for Study of Marine Microorganisms............... 2555
Thangavel Thevar, Dafne Eerkes-Medrano, Nicholas Burns, Michael Ockwell, John Watson

Optical Fibre-Based Sensors for Monitoring Offshore Floating Photovoltaic Farms...........ccccccveeivieneennenne. 2563
Craig Stewart, Callida Shelby Jairaiaz Joseph, Jincy Johny, Nuh Erdogan, Nazila Fough,
Radhakrishna Prabhu

Autonomous Surface Vehicles Network Initiative in Support to EOOS.........ccooiiviiiiiiiiiceeeeieereeeens 2569
Carlos Barrera, Joao Borges De Sousa Tasso, Christoph Waldmann, James Burris, Andres
Cianca

The Investigation and the Development of a Swarm-Enabled Distributed Sensing (SDS) Array

USING COMPACE UTTVS ...ttt ettt ettt ettt et e s e e s e e s b e e bt eaeeeeemeesaeesaeanseenseenseensesneens 2579
Roanne Manzano-Roth, Kristopher Buchanan, Annie Lin, Gabriella Loaiza, Meghan Sills, Jin
Li, Travis Moscicki, Sara Wheeland, Anthony Jones

Miniaturized Drifting Buoy Platform for the Creation of Undersatellite Calibration and Validation
INBEWOTK ..ttt ettt s ettt s ettt a ettt n ettt n et n e 2589
A. S. Mironov, L. Charron

A Biochemical Approach to Utilizing Fish Processing Wastes as Potential Nutraceuticals ............cccccceuee..e. 2599
Deepanshi Sharma, Maria Tuohy, Snehal Gite

This Fish Does Not Exist: Fish Species Image Augmentation Using Stable Diffusion.........cc.ccccecvevencnennen. 2605
Elizaveta Dubrovinskaya, Jeffrey Andrew Tuhtan

The Implementation of Sustainable Blue Economy in a Coastal Industrial Area............cccoooeiirininieinnenene. 2611
Fani Sakellariadou, Anthi Pournara

Knitted Textile KTPs for Instrumented Underwater Building Systems...........cccccveveeviiecierienienieieeieeieeenens 2616
Filipa B. Monteiro, Eduardo B. Pereira, Jodo Almeida, Fabio Cruz, Diddyer Barajas, Andrea
Zille, Marcos S. Martins, Tiago Miranda

Learning from the Field: Practical and Technical Learnings in Implementing a National Research

and Training Program for Quantifying and Classifying Marine Plastics Pollution in the Philippines ........... 2622
Ricardo Alindayu, Paul Samuel Ignacio, Lance Oliver Licnachan, Ramgem Luzadas, Deo
Florence Onda

Preliminary Study on the Impact of Acoustic Emissions on Fish..........c.ccoocooiiiiiiiiiiiiiiieeee 2629
Fausto Ferreira, Roee Diamant, Ilan Shachar, Alexia Badi, Nikola Miskovic, Danny Morick



Relating Best Practices to Standardization in Ocean SCIENCE ........c..ccuevuererirereriirierienenese et 2634
Rajesh Nair, Christoph Waldmann, Jay S. Pearlman, Fabio Nascimento, Johannes
Karstensen, Sundar Ranganathan, Mal Heron

Ripples: A Tool for Oceanic Campaign Managing, Supervision, and Situational Awareness ...............c.c..... 2638
Afonso Sa, Ricardo Santos, Renato Mendes, Paulo Dias, Jodo Pereira, Wang D. Choi,
Antonio Sérgio Ferreira, Jodo Borges De Sousa

2022 Edition of the Large Scale Exercise REPMUS: Field Report........ccooveiieiiiiiiiiie e 2643
Jodo Costa, Paulo Sousa Dias, Ricardo Santos, Jorge Neiva, Luis Vendncio, Pedro
Gongalves, Maria Francisca Almeida, Jodo Pereira, Manuel Ribeiro, Wang D. Choi, Renato
Mendes, Jodo Borges Sousa

Automated Close-Quarter, High-Resolution Inspection and 3D Reconstruction of Unknown

INETASTIUCTUTE ..ottt e e ettt e e et e e e eenaeeeeeaeeeeeeaeeeeeenseeeeenteeesesreeeeenneeseeseeeeensreeeennnes 2649
Ben Bartlett, Petar Trslic, Matheus Santos, Manduhu Manduhu, James Riordan, Gerard
Dooly

Independent Tether Management Nodes for Subsea Vehicles in Complex Fields.........ccocovevinieiininicncnnn. 2655

Anthony Weir, Phillipe Santos, Helio Musselwhite-Veitch, Edin Omerdic, Daniel Toal

A Review of the Challenges Faced by Floating Offshore Wind Developments Around the Coast of

Aldert Otter, Diarmuid Crowley, Aoife Moran, Qi Yan Tan, David Keane

Sentinels of Ice-Ocean Exchange: Development of a Reusable Iceberg Science Platform.............cccvee..ee.. 2668
Catherine C. Walker, Derek Buffitt, John Reine

Integrated Ship Energy Flowchart: Auxiliary Energy Demand and Shore-Side Electricity ..........cccccoveennene. 2672
Elias Yfantis, Andreas Paradeisiotis, Constantina loannou, George Mallouppas, Angelos
Ktoris, Sofia Damianou

Dynamic Positioning System for Low-Cost ROV .........cocoiiiiiiiiiiiiiineeeeese e 2679
Ben Bartlett, Petar Trslic, Matheus Santos, Mihai Penica, James Riordan, Gerard Dooly

PLOCAN’s 2023 Autonomous Surface Vehicle Program for the Ocean Decade: Biodiversity

Conservation, One-Health, BIue ECONOMY .......ccooiiiiiiiiiiiiiiiieeee et 2684
Silvana Neves, Nalu Franco Gerent, Mariona Casamayor, Andrés Cianca, Carlos Barrera,
Eric Delory

CDDQN Based Efficient Path Planning for Aerial Surveillance in High Wind Scenarios...........c.ccceevenenne. 2690

Sagar Dalai, Eoin O’Connell, Thomas Newe, Petar Trslic, Manduhu Manduhu, Mahammad
Irfan, James Riordan, Gerard Dooly

Subsea Micropiling Technology Development — Down-The-Hole Hammer Drill ............cccooeevveieiienieennen. 2697
Ciaran Purcell, James Smith

Developments in Underwater Robot Capabilities for Offshore Wind ...........cccooiiiiiiiiiiiiniieeeeeeee 2704
Phillipe Santos, Matheus Santos, Petar Trslic, Anthony Weir, Gerard Dooly, Edin Omerdic,
Daniel Toal

Asymmetric Propulsion: One Blade, Unlimited Potential..............cccoecuieiiiiiiienieiieie e 2709

Jeff Kaeli, Robin Littlefield, Philip Warren, Fred Jaffre, Chris Cluett, Ryan Govostes

Moore’s Law: Accelerating the Pace of Innovation a Future Look into Ocean Observing Systems............... 2716
Charles Sears

Author Index





