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AUTONOMOUS SONAR STATION  
WITH AUTOMATIC ADAPTATION TO THE DEPTH  

OF INSTALLATION

A.E. Malashenko, P.A. Molchanov, M.S. Kim, E.S. Kondrashova

The use of autonomous and cable sonar stations quickly deployed to the position makes it possible to 
solve a wide range of tasks for monitoring marine areas, monitoring large marine mammals, and monitoring 
the technical condition of underwater production complexes. The dimensions of the controlled zone of hydro-
acoustic stations depend on the hydrological conditions in the area of application and the depth of installa-
tion of the station. Determination of the optimal position of the station at a given hydrology or determination 
of the controlled zone at a given depth of the station position is performed using a system of hydroacoustic 
calculations. Hydrology change and changeThe position of the station in depth significantly affects the size of 
the monitored area. The inclusion of a sound velocity sensor, a special winch for changing the position of the 
station in depth, as well as a system of hydroacoustic calculations in the hardware and software module of the 
station can significantly increase the efficiency of the underwater monitoring system in a changing hydrological 
environment. The design of the sonar station, adaptive to changes in hydrology, provides the maximum 
controlled area during its operating cycle. The paper considers the algorithm of operation and design solutions 
of an autonomous hydroacoustic station with automatic installation to the optimal depth according to the 
criterion of achieving maximum efficiency.

Keywords: autonomous sonar station, marine zone control system, vertical distribution of sound velocity, 
probability of detection, anomaly of sound propagation in the sea.

References

5. Emelianenko V.F., Malashenko A.E. Continuous independent 
sonar monitoring of the subsea production complex. Ecological systems 
and devices No. 11. 2021, pp. 32-36.

6. Karachun L.E., Kondrashova E.S., Malashenko A.E. A method of 
operational passive acoustic observation of the behavior of gray whales in 
the area of offshore oil and gas facilities. Ecological systems and devices 
No. 11. 2021, pp. 86-96.

7. Patent of the Russian Federation No. 2547218. 2014-02-18 
Receiving cylindrical antenna of a hydroacoustic station of all-round 
visibility. 

8. Evtyutov A.P., Mitko V.B. Examples of engineering calculations 
in hydroacoustics. Leningrad. Shipbuilding. Series «Library of the 
hydroacoustic engineer», 1981. 255 p. (in Russian).

9. Vasiliev F.P. Optimization methods. Moscow. Factorial-Press. 
2002, 317 p.). 

1. Emelianenko V.F., Malashenko A.E. Continuous independent 
hydroacoustic control of the underwater mining complex. Ecological 
Systems and Devices 2021, No. 11, pp. 32-37. 

2. Malashenko A.E., Molchanov P.A., Kim A.I. Multistatic 
surveillance system based on autonomous sonar stations with automatic 
adaptation to the depth of installation. Engineering Physics, 2023. No. 5, 
pp. 70-75.

3. Karachun L.E., Kondrashova E.S., Malashenko A.E. Method of 
operational acoustic observation of the behavior of gray whales in the area 
of offshore oil and gas facilities. Ecological systems and devices No. 11. 
2021, pp. 38-43.

4. Emelianenko V.F., Kim A.I., Kondrashova E.S., Malashenko A.E., 
Molchanov P.A. Autonomous radiohydroacoustic system for ensuring the 
safety of navigation in the areas of the Northern Sea Route. Underwater 
Research and Robotics 2022, No. 4, pp. 16-22.

Recommended citation: 

Malashenko A.E., Molchanov P.A., Kim M.S., Kondrashova E.S. AUTONOMOUS SONAR STATION WITH AUTOMATIC 
ADAPTATION TO THE DEPTH OF INSTALLATION. UNDERWATER INVESTIGATIONS AND ROBOTICS. 2023. No. 3 (45). 
P. 14–19. DOI: 10.37102/1992-4429_2023_45_03_02. EDN: RPSAAH.


