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DEVELOPMENT AND INVESTIGATION
OF THE FUNCTIONING PROCESS MODEL
OF AN ELECTROMAGNETIC DETECTOR
FOR EXTENDED BOTTOM OBJECTS

V. A. Gerasimov, A.P. Katrushenkov, V.V. Knyazheyv,
A.V. Komlev, V.V. Loshchenkov, N.A. Naydenko

When inspecting extended bottom objects, a promising solution is the use of an electromagnetic detector
(EMD) installed on an underwater carrier, in particular, an autonomous uninhabited underwater vehicle (AUV).
In general, the aim of the EMD is to detect a bottom object and generate signals to control the carrier in
order to track the object. The article proposes a new model of the EMD interaction process with an extended
bottom obiject, both with and without an insulating surface coating. The concept of a volumetric field of currents
in a conducting medium in the zone of signal emission by transmitting dipoles is infroduced. The relationship
between the potentials on the receiving dipoles and the physical characteristics of an extended bottom object
introduced into the volumetric field of currents is determined. The EMD algorithm, developed earlier at the IMTP
FEB RAS, was refined, which made it possible to increase the accuracy of determining the angle of intersection
of the AUV course with the bottom object. A mathematical model of the interaction between the EMD and the
bottom object is proposed. The adequacy of the model was checked by comparing the simulation results with
the physical model of the interaction process at the stand. The results obtained convincingly confirm the validity
of the proposed hypothesis about the EMD interaction physical nature with the bottom object and the adequacy
of the developed mathematical model. This provides the basis for creating a complete mathematical model of
the EMD—AUV complex in order to build and study AUV control algorithms in various object tracking modes.

Keywords: extended bottom object, electromagnetic detector, autonomous uninhabited underwater
vehicle, volumetric field of currents, interaction process model, computer and field experiment.

References

1. Ageev M.D., Kukarskikh A.K. Elektromagnitnyy gidrolokator
dlya obnaruzheniya i otslezhivaniya protyazhennykh ob”yektov s borta
ANPA [Electromagnetic sonar for detecting and tracking extended objects
on board the AUV] // Morskiye tekhnologii. Vladivostok: Dal'nauka, 2001.
No 4. (in Russ.).

2. Kukarskikh A.K., Pavin A.M. Elektromagnitnyy iskatel’ dlya
obnaruzheniya 1 otslezhivaniya metallosoderzhashchikh podvodnykh
protyazhennykh ob"yektov [Electromagnetic detector for detecting and
tracking metal-containing underwater extended objects] // Pribory. 2008.
No 4. P. 33-38. (in Russ.).

3. Freydzon I.R. Modelirovaniye korabel'nykh sistem upravleniya
[Simulation of shipboard control systems]. Leningrad: Sudostroyeniye,
1975 (in Russ.).

4. Device for detecting and tracing metal containing extended
underwater object from side of autonomous uninhabited underwater
vehicle. Patent Ne RU 2672775 C1 of the Russian Federation / Gerasimov

Recommended citation:

V.A., Pavin A.M., Teleshev A.V. No 2018103805, application on
31.01.2018; published on 19.11.2018. Bull. 32 (in Russ.).

5. Device for detecting and tracking a metal-containing extended
underwater object from an autonomous unmanned underwater vehicle.
Patent Ne RU 2757328 C1 of the Russian Federation / Gerasimov V.A.,
Teleshev A.V. No 2021108666, application on 31.03.2021; published on
13.10.2021. Bull. 29 (in Russ.).

6. Device for finding and tracking metal-containing extensive
underwater objects from onboard the underwater finding apparatus. Patent
Ne RU 2280268 C1 of the Russian Federation / Ageev M.D., Kukarskikh
A.K. No 2005103462/28, application on 10.02.2005; published on
20.07.2006. Bull. 20 (in Russ.).

7. Kukarskikh A.K., Pavin A.M. Electromagnetic sonar parameters
optimization based on differential design reciever signals procedure //
Underwater research and robotics. 2008. No 2 (6). P. 4348 (in Russ.).

Gerasimov V.A., Katrushenkov A.P., Knyazhev V.V., Komlev A.V., Loshchenkov V.V., Naydenko N.A. DEVELOPMENT AND
INVESTIGATION OF THE FUNCTIONING PROCESS MODEL OF AN ELECTROMAGNETIC DETECTOR FOR EXTENDED BOTTOM
OBJECTS. Underwater investigations and robotics. 2026. No. 1 (55). P. 23=37. DOI: 10.37102/1992-4429 2026 _55 _01_03.
EDN: GNDPFP.

36 UNDERWATER INVESTIGATIONS AND ROBOTICS. 2026. No. 1 (55)



MODELS, ALGORITHMS AND SOFTWARE

Information about authors

GERASIMOYV Vladimir Alexandrovich, Ph.D., Head of the
Laboratory of Energy of Underwater Robotic Systems

Institute of Marine Technology Problems, Far Eastern Branch of
the Russian Academy of Science

Address: 690091, Russia, Vladivostok, Sukhanova st., 5a

Phone: 8(423)243-25-87

E-mail: gerasimov(@marine.febras.ru, fobos v(@mail.ru

Research interests: power engineering of underwater vehicles,
contactless transmission of electricity, power converter
equipment

ORCID: 0000-0003-0246-475X

KNYAZHEYV Valery Viktorovich, Ph.D., Senior Researcher,
Laboratory of Energy of Underwater Robotic Systems

Institute of Marine Technology Problems, Far Eastern Branch of
the Russian Academy of Science

Address: 690091, Russia, Vladivostok, Sukhanova st., 5a

Phone: 8(423)243-25-87

E-mail: kvv@marine.febras.ru

Research interests: research of natural renewable energy flows.
Development of methods, devices and energy complexes on
renewable sources for autonomous objects

KOMLEV Anton Vladimirovich, Ph.D., Senior Researcher,
Laboratory of Energy of Underwater Robotic Systems, Institute
of Marine Technology Problems, Far Eastern Branch of the
Russian Academy of Science

Address: 690091, Russia, Vladivostok, Sukhanova st., 5a

Phone: §8(423)243-25-87

E-mail: kom86@bk.ru

Research interests: power engineering of underwater vehicles,
contactless transmission of electricity, power converter
equipment

ORCID: 0000-0001-8862-8676

KATRUSHENKOYV Anton Pavlovich, Researcher, Laboratory
of Energy of Underwater Robotic Systems

Institute of Marine Technology Problems, Far Eastern Branch of
the Russian Academy of Science

Address: 690091, Russia, Vladivostok, Sukhanova st., 5a

Phone: 8(423)243-25-87

E-mail: antonidaskatrushenkov(@gmail.com

Research interests: power engineering of underwater vehicles,
contactless transmission of electricity, power converter
equipment

ORCID: 0009-0001-0630-0958

LOSHCHENKOY Vladimir Vasilevich, Researcher, Laboratory
of Energy of Underwater Robotic Systems

Institute of Marine Technology Problems, Far Eastern Branch of
the Russian Academy of Science

Address: 690091, Russia, Vladivostok, Sukhanova st., 5a

Phone: 8(423)243-25-87

E-mail: lvv@marine.febras.ru

Research interests: research of natural renewable energy flows.
Development of methods, devices and energy complexes on
renewable sources for autonomous objects

NAYDENKO Nikolay Alexandrovich, Researcher, Laboratory
of Navigation Systems and Sensory Information Processing

Institute for Marine Technology Problems, Russian Academy of
Sciences, Far Eastern Branch

Address: 690091, Russia, Vladivostok, Sukhanova st., 5a

Phone: +79510076596

E-mail: nna0502@gmail.com

Research interests:  underwater
microprocessor technology

ORCID: 0000-0002-5685-1838

robotics,  electronics,






