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THE AUTONOMOUS TETHERED PROFILER  
WINCHI

D.A. Shvoev, O.Y. Kochetov, S.V. Volkov, A.G. Ostrovskii 

The article focuses on the development of an autonomous moored profiler for operational oceanography. 
It describes a new version of the shallow-water tethered underwater apparatus equipped with a winch. The 
technical characteristics and components of the apparatus, along with the design of the newly integrated winch, 
are outlined. The apparatus is intended for continuous monitoring of the active layer of the sea up to a depth 
of 50 meters. Tests conducted in the waters of the north-eastern shelf of the Black Sea in September 2024 
confirmed that the equipment fully met the specified criteria. The functionality of the apparatus was verified at 
a depth of 30 meters, and a 5-day trial was carried out. Throughout this deployment, the apparatus completed 
227 descent/ascent cycles (every half hour) from the sea surface to the bottom anchor release at a depth of 24 
meters. The tests provided valuable insights into the apparatus’s motion underwater, particularly in conditions 
of light sea storm, intense internal waves, and strong currents. The data collected during the tests included 
information on the short-term variations in vertical distributions of sea temperature and salinity, dissolved 
oxygen, and photosynthetically active radiation. The data samples from the multiparametric survey are also 
shown. The article highlights the benefits of using an autonomous underwater moored profiling apparatus for 
positional monitoring.

Keywords: underwater tethered profiler, autonomous buoy station, monitoring, marine environment, 
operational oceanography

References

1.	Carlson D.F., Ostrovskii A.G., Kebkal K.G., Gildor H. Moored Au-
tomatic Mobile Profilers and Their Applications. Ed. G. Oren. Advances 
in Marine Robotics. Lambert Academic, 2013. P. 169–206. ISBN: 978-3-
659-41689-7.

2.	Ostrovskij A.G., Zacepin A.G., Derevnin V.A., Nizov S.S., Pojark-
ov S.G., Cibul'skij A.L., Shvoev D.A. Zajakorennaja avtomaticheskaja iz-
meritel'naja sistema «Akvazond» dlja vertikal'nogo profilirovanija morskoj 
sredy. Okeanologija. 2008. Vol. 48, No. 2. P. 297‒306. (In Russ.).

3.	Ostrovskij A.G., Zacepin A.G., Ivanov V.N., Nizov S.S., Solov'ev 
V.A., Timashkevich G.K., Cibul'skij A.L., Shvoev D.A., Kebkal K.G. Za-
jakorennaja profilirujushhaja okeanskaja observatorija. Podvodnye issle-
dovanija i robototehnika. 2009. No. 2/8. P. 50‒59. (In Russ.).

4.	Ostrovskij A.G., Zacepin A.G., Solov'ev V.A., Cibul'skij A.L., 
Shvoev D.A. Avtonomnyj mobil'nyj apparatno-programmnyj kompl-
eks vertikal'nogo zondirovanija morskoj sredy na zajakorennoj bujkovoj 
stancii. Okeanologija. 2013. Vol. 53, No. 2. P. 259–268. (In Russ.).

5.	Ostrovskij A.G., Zacepin A.G., Shvoev D.A., Volkov S.V., 
Kochetov O.Ju., Ol'shanskij V.M. Avtomaticheskij podlednyj zond. 

Okeanologija. 2020. Vol. 60, No. 6. P. 978‒986. DOI: 10.31857/
S0030157420060106. (In Russ.).

6.	Kochetov O.Ju., Ostrovskij A.G., Volkov S.V., Ol'shanskij V.M. 
Unificirovannaja apparatno-programmnaja platforma sistemy upravlenija 
avtonomnyh podvodnyh apparatov. Podvodnye issledovanija i robototeh-
nika. 2018. No. 1. P. 59‒69. ISSN: 1992-4429. eISSN: 2409-4609. (In 
Russ.).

7.	Ostrovskii A.G., Emelianov M.V., Kochetov O.Y., Kremenets-
kiy V.V., Shvoev D.A., Volkov S.V., Zatsepin A.G., Korovchinsky N.M., 
Olshanskiy V.M., Olchev A.V. Automated tethered profiler for hydrophys-
ical and bio-optical measurements in the Black Sea carbon observational 
site. Journal of Marine Science and Engineering. 2022. Vol. 10. P. 322. 
DOI: 10.3390/jmse10030322

8.	Aracri S., Borghini M., Canesso D., Chiggiato J., Durante 
S., Schroeder K., Sparnocchia S., Vetrano A., Honda T., Kitawaza Y., 
Kawahara H., Nakamura T. Trials of an autonomous profiling buoy system. 
Journal of Operational Oceanography. 2016. Vol. 9. P. s176‒s184. DOI: 
10.1080/1755876X.2015.1115631

Recommended citation: 

Shvoev D.A., Kochetov O.Y., Volkov S.V., Ostrovskii A.G. THE AUTONOMOUS TETHERED PROFILER WINCHI. Underwater inves-
tigations and robotics. 2024. No. 4 (50). P.  67–77. DOI: 10.37102/1992-4429_2024_50_04_07. EDN: UCUGWU.



UNDERWATER  INVESTIGATIONS AND ROBOTICS. 2024. No. 4 (50)

SEA TECHNOLOGY FACILITY AND METHODS OF UNDERWATER RESEARCH

77

Information about the authors

SHVOYEV Dmitry A., Research Associate
P.P. Shirshov Institute of Oceanology of the Russian Academy of 

Sciences 
Address: 36 Nakhimovsky Prospekt, 117997, Moscow
Area of scientific interests: oceanological engineering, construc-

tion
Phone: +7 (499) 124-61-49
E-mail: dshv@ocean.ru

KOCHETOV Oleg Yurievich, Research Associate
P.P. Shirshov Institute of Oceanology of the Russian Academy of 

Sciences 
Address: 36 Nakhimovsky Prospekt, 117997, Moscow
Area of scientific interests: microelectronic devices, program-

ming
Phone: +7 (499) 124-61-49
E-mail: realspinner@gmail.com
ORCID: 0000-0002-8413-6030

VOLKOV Sergey Vasilyevich, Lead engineer
P.P. Shirshov Institute of Oceanology of the Russian Academy of 

Sciences 
Address: 36 Nakhimovsky Prospekt, 117997, Moscow
Area of scientific interests: microelectronic devices, circuit en-

gineering 
Phone: +7 (499) 124-61-49
E-mail: mendur@mail.ru

OSTROVSKY Alexander G., PhD, Acting Deputy Director for 
Scientific Work

P.P. Shirshov Institute of Oceanology of the Russian Academy of 
Sciences 

Address: 36 Nakhimovsky Prospekt, 117997, Moscow
Area of scientific interests: technical means and methods of 

oceanological research
Phone: +7 (499) 124-61-49
E-mail: osasha@ocean.ru
ORCID: 0000-0002-5906-0361


