2024 International Conference on
Ocean Studies (ICOS 2024)

Vladivostok, Russia
8-11 October 2024

I E E E IEEE Catalog Number: CFP24CE1-POD
° ISBN: 979-8-3315-3231-4



Copyright © 2024 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: CFP24CE1-POD
ISBN (Print-On-Demand): 979-8-3315-3231-4
ISBN (Online): 979-8-3315-3230-7

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

Energy Supply of the Hybrid UUV and Information Exchange with the Onshore Control Post
During the Service of Underwater Mining COMPIEXES .......c.eeruieiieiirieniieniieieeie ettt 1
Viadimir Gerasimov, Alexey Filozhenko, Anton Komlev

Information Flows Management in Heterogeneous Communication Channels Between AUV and

[0 1S 1107 OO OO UTSTUPRTUPPROPPPTRPPRINS 6
Grigorii Eliseenko
Assessment of Own Noise of Underwater Glider Equipped with Combined Receivers ..........coeevveveevienrennnns 10

Nadezhda Zlobina, Sergey Kasatkin

Recursive and Nonrecursive Passive Target Localization Algorithms with Bearing-Only
IMIEASUTEIMIEIILS ...ttt st b e s e b et e e e b st e b e sasen e esaeaesaesnesaean 14
O. A. Stepanov, V. P. Zolotarevich, M. S. Ivanov, A. V. Motorin

Calculation and Experimental Methodology for Assessing the Autonomy Parameters of the AUV .................. 18
Viladimir Kostenko

Approach to the Development of a Steering Thruster Mathematical Model for the Dynamic
Positioning Mode of an AUV Equipped with Manipulator .............ccoocieiieiiiiinieneee e 23
Viadimir Kostenko, Nikolai Naidenko, Roman Vasilenko

Development of a Cable Communication System for an Underwater Vehicle with a Bottom Station............... 31
Viadislav Mikhailov, Viadimir Gerasimov

Development of a Command AUV for Controlling a Group of Hybrid AUVs for Operational Noise
2 1S] Lo LY (o] 110} 11V PRUUSRR 37
Jurii Matvienko, Oleg Lvov, Anna Bykanova

Universal Programming Language for AUV MISSIONS.........ccvevvieciieieiienienieeiieieseesseesseesseeseessesseessesssesssessns 45
Andrey Pugachev, Alexey Borovik

Light Neural Network for Pipeline Segmentation on a Side-Scan Sonar Images...........cccocceveevienienieiininnenne 49
Konstanin Shilin, Alexander Pavin

Color Image Segmentation Algorithm for Autonomous Underwater Vehicles..........cccocevvvevienienieecieiieneenenn, 53
Artemii Mametev, Alexander Pavin

Using Python to Create Control Systems for Unmanned Underwater Vehicles ...........occoooevivienienieiinnnenne 58
Grigorii Eliseenko, Alexander Pavin, Alexander Torzhkov

Modeling the Movement of a ROV Taking into Account the Influence of a Communication Cable................. 63
Viadimir Kostenko, Irina Mokeeva, Andrei Medvedev

AUV Inspection of Subsea Pipelines Using Information from an Onboard Stereo Camera .............cccecueeeenene 71
Valery Bobkov, Mikhail Morozov, Alexander Inzartsev, Mikhail Panin

The Optimal Astatic Observer for the Identification of Disturbances in Nonlinear Robotic Systems................ 76
Aleksey Kabanov, Alexander Zuev, Alexey Zhirabok, Alexander Protsenko

Algorithm of Underwater Objects Identification Considering Defects ..........ccoveeiieiiiiiiiinenieeeeeeeee 81
Alexander Yurmanov, Roman Vasilenko, Maxim Panchuk



The Summer Pattern of the East Kamchatka Current from Satellite Altimetry Data ..........ccccooveevevcienienneins
Olga Trusenkova, Elena Kustova

Application of Secondary Spectral Analysis for Hydroacoustic Signal Processing ...........cccccecerereeerceeeneense.
Nadezhda Zlobina, Sergey Kasatkin

Metrological Support of Wave Meters Based on Hydrodynamic Pressure Sensors .........c..cocceceverenerceneneennen
Dmitry Gryazin, Olga Belova

Comparison of UAVs' Trajectories for Sea Surface Survey Within Fish Search...........cocociiiiiiiiiiinne,
Filipp M. Belchenko, Ivan L. Ermolov, Georgij N. Nagajcev, Artem N. Sukhanov, Pavel P.
Ostrikov

Spatial and Temporal Variations in Thermal Conditions During the Saury Fishery in the North-West
Pacific Based on Satellite Data..........cccueoveriiriiriniriiieicieentseseet ettt sttt
Zhanna Tskhay, Viktor Filatov

Calculation of Drift Velocities and Compression/Rarefaction Zones of the Sea ICE Cover on
Satellite Images of the KIMSS/Meteor-IM DEVICE.......c.eecvirierieriieiieieeieeiesieestesie e eae e seeeseeesseenseenseenaessaens
Marina Aleksanina, Sergey Dyakov, Anton Karnatskiy

Calculation of Compositional Maps of Sea Surface Temperature from IR Measurements of US
SALEIIILES ...ttt ettt ettt ettt ettt e e bt et e es e e st en s e s et e bt eeeeb e ea e ee e e e en s e b e ekt bt ekt eh e eneen s et e te bt eheebeeneenteneeneenes
Marina Aleksanina, Sergey Dyakov, Anastasia Ershova

A Physical Based Method for Retrieval Ocean Currents and Significant Wave Height Using
Doppler Marine RAGAT ..........ccciiiiiiieiieieeieeeeee ettt ettt et e st e st et e e s e enaesneesseesseenseenseenseessesseensenn
Alexey Ermoshkin, Nikolay Bogatov, Ivan Kapustin, Aleksandr Molkov

An Approach to Debugging Control Algorithms for an Autonomous Underwater Vehicle During
High-Precision Navigation to Port Using Data from Deep-Sea Television Cameras ..........ccoceeeevereenienennenne.
Alexey A. Pavlov

On Determining the Spatial Orientation of a Marine Navigation Platform Based on Spatial
Orientation Measurements of a Pair of Non-Collinear Measurement Bases ...........coocvvvviviiiiiiiiiiieieeeiiiinneeen.
Fedor Dubrovin

Conceptual Fundamentals of the Symbiotic Partnership in the Course of Controlling Man- Machine
Systems of the Navigator-SHhiP TYPE .....cccvieciieiiiieiiereeie ettt ettt este e teebeessessaesseessaesseesseenseessens
Sergey Fadyushin, Alexander Lentarev, Elena Vereschagina, Yana Pafnuteva, Alexander
Tretyak, Sergey Pashin

The AUV Control System for Trajectory Movement Taking into Account the Limitations of Its
TRIUSTET SYSTEIM. ..ttt ettt ettt e a e s bt et e et e et e ebe e s bt e bt e bt emtesaeesaeenbeenteenteennens
Dmitry Yukhimets

Development of Method of Generating a Reference Movement Speed of a Group of UAVs.........cccccoenenee
Anton Gubankov, Igor Gornostaev

Fuel Cells for AUV POWET SUPPLY ....eoueenieieieiiie ettt ettt ettt b e sbe et e e tesaeseeene e
Valleriy V. Knyazhev, Viadimir V. Loshchenkov

Development of ROS-Based Information-Control System for Hybrid Unmanned Underwater
VBRICIE ...ttt bbbt ettt ettt b e s h ettt st b e bt bt et et ae e b e
Dmitry Yukhimets, Mikhail Belousov, Anton Gubankov



A Method for Underwater Pipeline Tracking from Stereo Images ..........ccoecveceeevenvenieneenenen.
Valeriy Bobkov, Antonina Shupikova, Alexander Inzartsev

Storage of Reagents for Fuel Cells in the AUV .........cooiiiiiiiiiiieeeeee e
Valleriy V. Knyazhev, Viadimir V. Loshchenkov

The Underwater Manipulator Position Correction Method for Performing Contact Operations
Nikita Krasavin, Alexander Konoplin

Author Index





