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The use of unmanned aerial vehicles (UAV — helicopter-
type quadcopters) based on a mobile marine platform
in the form of an unmanned surface vehicle (USV) allows
solving a number of new problems, both military and
dual-use. One of the main issues accompanying such a
technical solution is ensuring the retention of the UAV
on the USV landing pad and the implementation of
contactless transmission of electricity from the USV to
the UAV to charge its batteries. There is no information
in the available sources about any results in this area,
therefore the problem of fixing the UAV on the USV
with its battery charge is relevant with an unconditional
prospect of practical application. To solve this problem,
a USV landing pad was developed, equipped with a

- matrix of specially designed electromagnets. Switchable
interaction between the matrix of electromagnets and the
UAV landing elements made it possible to combine the
functions of holding the UAV with contactless charging
of its batteries in one device. The conducted studies
made it possible to determine the requirements for
the energy parameters of the holding electromagnets
to ensure the UAV is fixed without displacement on
the landing pad under given external influences in
the form of a certain wind load, as well as roll and
vibration. The developed methods of experimental
research on a large-scale model of a landing pad with
a UAV ensure the reliability of the results. The technical
solutions underlying the implementation of the adopted
method of basing a UAV on a USV are protected by
patents of the Russian Federation. The results obtained
will find practical application in patrolling, monitoring
and reconnaissance, as well as in relaying signals in
communication networks connecting surface  ships,
aircraft and unmanned aerial vehicles.

UNDERWATER INVESTIGATIONS AND ROBOTICS. 2025. No. 4 (54) 95



SEA TECHNOLOGY FACILITY AND METHODS OF UNDERWATER RESEARCH

Keywords: quadcopter, unmanned surface vehi-
cle, landing pad, matrix of electromagnets, quadcopter
fixation, contactless battery charging.

References

1. Zhu Hai Yun — Chinese-built drone mothership boasts autonomous
sailing systems. Baird Maritime. URL: https://www.bairdmaritime.com/
work-boat-world/research-environment-training/vessel-review-zhu-hai-
yun-chinese-built-drone-mothership-boasts-autonomous-sailing-systems
(Access date: 30.04.2025).

2. Kitay postroil pervyy v mire bespilotnyy avianosets dlya zapuska
BPLA. Zoom.cnews.ru. URL: https://zoom.cnews.ru/news/item/549257
(Access date: 30.04.2025).

3. Bespilotnyy «avianosets» kontserna «Kalashnikovy ZALA-TRI-
TON. Bolshaya voyennaya entsiklopediya. URL: https://zonwar.ru/news4/
news_764 ZALA-TRITON.html (Access date: 30.04.2025).

4. BPLA palubnogo bazirovaniya kardinalnym obrazom izmen-
yat sposoby vedeniya boyevykh deystviy na more. Overclockers.ru.
URL:  https://overclockers.ru/blog/amv212/show/128260/bpla-palubno-
go-bazirovaniya-kardinalnym-obrazom-izmenyat-sposoby-vedeniya-bo-
evyh-dejstvij-na-more (Access date: 30.04.2025).

5. Iran vvel v stroy pervyy drononosets «Shakhid Bakhman Bageri».
Naked Science. URL: https://naked-science.ru/community/1029348 (Ac-
cess date: 30.04.2025).

6. Nevskoye PKB razrabotalo proyekt morskoy mobilnoy roboto-
tekhnicheskoy sistemy. Sudostroenie.info. URL: https://sudostroenie.info/
novosti/40511.html (zara o6paruenus: 30.04.2025).

7. Ryabov K. NATO postroit bezekipazhnyy patrulnyy flot. Voy-
ennoye obozreniye. 2024. URL: https://topwar.ru/255609-nato-pos-
troit-bezjekipazhnyj-patrulnyj-flot.html (Access date: 30.04. 2025).

8. Spassky B. Autonomous unmanned surface vehicles for military
and dual application robotics and technical cybernetics. 2014. No. 3(4).
P. 9-16.

9. Trushenkov V.V. Sostoyanie i perspektivy razvitiya bezekipazhnyh
katerov. Predlozheniya v koncepciyu razvitiya i primeneniya bezeki-
pazhnyh katerov VMF Rossii / V.V Trushenkov, A.l. Kabanov, V.A Su-
darchikov [idr.]. Sankt-Peterburg : GNC RF OAO «Koncern «Morskoe
podvodnoe oruzhie — Gidropribor», 2016. 105 s.

10. Illarionov G.Iu., Gerasimov V.A., Shmakov A.S., Viktorov R.V.,
Dmitriev S.S. Device for automatic fixation of helicopter-type unmanned
aerial vehicle. RF Patent No. 2751735, Bull. No. 20, dated 16.07.2021.

11. Illarionov G.Iu., Viktorov R.V., Knurov M.V., Kornilov N.A. Un-
manned boat carrying a replaceable payload. RF Patent No. 2760797, Bull.
No. 34, dated 21.05.2021.

12. Basin A.M. Khodkost i upravlyayemost sudov. M.: Transport,
1977. P. 456.

13. Illarionov G.Iu., Filozhenko A.Iu., Komlev A.V., Dmitriev S.S.
Device for automatic fixation of a helicopter-type unmanned aerial vehicle
on the landing pad of an unmanned vessel with contactless transmission of
electricity to charge batteries. RF Patent No. 2765726, Bull. No. 4, dated
02.02.2022.

14. Illarionov G.Iu., Viktorov R.V., Dmitriev S.S., Knurov M.V.,
Berezovsky M.I. Ispytatelnyy dinamicheskiy stend proverki sistemy
fiksatsii kvadrokoptera na posadochnoy ploshchadke. RF Patent No.
220742U1, Bull. No. 28, dated 02.10.2023.

Recommended citation:

Information about the authors

ILLARIONOV Gennady Yurievich, Doctor of Technical
Sciences, Professor, Honored Scientist of the Russian Federation,
Chief Researcher of the Innovation Department

Name of institution: Institute for Problems of Marine Technologies
named after Academician M.D. Ageeva Far Eastern Branch of
the Russian Academy of Sciences.

Work address: 690091, Vladivostok, Sukhanova str., 5a.

Research Interests: research and development of dual- and
special-purpose marine robotic systems, as well as their carriers
and methods of practical application.

E-mail: illar1951gy@mail.ru

Phone: +79147238288

eLibrary Author ID: 331168

GERASIMOYV Vladimir Alexandrovich, Professor, Head of
the Laboratory of Power Engineering of Underwater Robotic
Complexes

Name of institution: Institute for Problems of Marine Technologies
named after Academician M.D. Ageeva Far Eastern Branch of
the Russian Academy of Sciences.

Work address: 690091, Vladivostok, Sukhanova str., 5a.

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

E-mail: gerasimov@marine.febras.ru, fobos_v@mail.ru

Phone: +79025223824

ORCID: 0000-0003-0246-475X

FILOZHENKO Alexey Yuryevich, leading researcher of the
Laboratory of Power Engineering of Underwater Robotic
Complexes

Name of institution: Institute for Problems of Marine Technologies
named after Academician M.D. Ageeva Far Eastern Branch of
the Russian Academy of Sciences.

Work address: 690091, Vladivostok, Sukhanova str., 5a.

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

E-mail: filozhenko_a@mail.ru

Phone: +79140678041

ORCID: 0000-0003-1684-3849

DMITRIYEY Sergey Sergeyevich, senior lecturer of the special
department

Name of institution: Federal State Higher Military Educational
Establishment Pacific Higher Naval College after S.O. Makarov.

Work address: 690062, Vladivostok, Kamsky lane, 6

Research Interests: research design and problems of basing
marine robotic systems.

E-mail: navy-sergey@mail.ru

Phone: 8(423)236-09-46

eLibrary Author ID: 1102775

lllarionov G.Yu., Gerasimov V.A., Filozhenko A.Yu., Dmitriyev S.S. RESEARCH OF THE USING POSSIBILITY AN UNMANNED
SURFACE VEHICLE AS A CARRIER OF A HELICOPTER-TYPE UNMANNED AERIAL VEHICLE. UNDERWATER INVESTIGATIONS
AND ROBOTICS. 2025. No. 4 (54). P. 84=96. DOI: 10.37102/1992-4429 2025 54 04 _09. EDN: MONBNX.

96 UNDERWATER INVESTIGATIONS AND ROBOTICS. 2025. No. 4 (54)



